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GovERNMENT OwneERSHIP. 

We notice that a great deal of the talk and agitation about govern- 
ment ownership emanates from socialistic quarters. Why this is 
so, it is hard to understand fully, for all such ownership is in 
abrogation of personal liberty; but the fact remains. Indeed, the 
fact receives further confirmation and illumination in the recent 
advices from Russia as to the industrial and political troubles there. 
One of the cable dispatches says: “Government control of the tele- 
graph lines and railroads makes co-operation of the discontented 
impossible.” The news of the slaughter at St. Petersburg has 
spread, but it is obvious that with control of the channels of travel 
and of swift intercommunication of news, the authorities have tre- 
mendous machinery at command, to the overwhelming disadvantage 
of their foes. This is shown by the serious difficulty experienced in 
getting any kind of trustworthy news about the situation from Russia. 


VQ $$ 


THe Evit Newspapers Do. 

A characteristic example of the evil that newspapers can do is 
found once more in the manner in which the garbled and inaccurate 
data and reports as to cost of electric lighting in New York and 
other cities, coming from the Grout “investigation,” are being caught 
up and repeated all over the country. The unfairness and the 
injury are, indeed, serious, but it is difficult to kill off such lies when 
they get started, and in this case the Comptroller, whose bureau 
ought to be a center of precise information and scientific statistics, 
must be held chiefly to blame and guilty, for helping to put into 
circulation so many statements that simply “are not so.” We could 
cite here a score of recent current comments on the “facts” that 
Mr. Grout is supposed to have elicited, and of course in every case 
the chance is seized to get in a stab at corporations in general and 
private lighting companies in particular. One or two quotations will 
suffice. Thus the Lewiston (Me.) Journal says: “Municipal light- 
ing in Chicago has resulted favorably, notwithstanding the corrup- 
tion in Chicago city government, and when Chicago gets on a better 
civil service reform basis municipal lighting will work better than 
now. New York City pays three or four times higher for electric 
lighting, for example, than is paid in many other parts of the coun- 
try, even to private corporations. New York City is ruled by politics, 
but the civil service reformers are getting into the game.” There is 
no question about Reformer Grout getting into the game, but look 
at the atrocious misrepresentation of the facts due to his little 
“hearing.” But the Boston Pilot goes even further: “Investiga- 
tion seems to show that the cost of electric lighting in Baltimore 
costs about $57 a lamp now, while formerly a benevolent corpora- 
tion asked $130 for the service; in Chicago the city manages te 
light up for about $54 a lamp a service which the modest Edison 
company asked and got $200 for. If the difference between municipal 
expense and corporate extortion represents anarchy and ruin, the 
sooner we are ruined and anarchised the better.” That is a choice 
example of perversion of the truth and of wild imagining, all based 
on the Grout “investigation” and copied from the New York news- 
papers. One or two of the papers, i. e., the New York Times and 
the New York Evening Post, have had the good sense to correct 
editorially the effect of Mr. Grout’s machiavellian work and their 
own head lines; but the lies go marching on. We suggest that the 
National Electric Light Association might be worse engaged than 
in at least attempting to nail some of these yarns by a protest against 
them whenever repeated. 




























































Sao 


Le iin ain EA as ee ee 








St ee 


er Ainecenen - Sage eaten 





one 
el tnt iA ce at A EE BN 








* 180 ELECTRICAL WORLD anno ENGINEER. 


THe Tantatum Lamp. 

The remarkable announcement which we present this week on the 
subject of a new incandescent lamp relates to what is upon the whole 
the most sensational innovation in electric lighting of recent years. It 
is extraordinary, not only in the result, but in the commercial employ- 
ment of a material the very name of which is unknown to most people 
and which has previously ranked as a mere chemical curiosity. 
Starting with true German pertinacity on a quest for refractory con- 
ductors, Siemens & Halske set competent chemists at the task and 
kept unflinchingly on until success was attained. The actual out- 
come was perhaps more fortunate than they would have been justi- 
fied in hoping, since the material finally found possesses unex- 
pectedly valuable characteristics. Tantalum, to begin with, is a 
rare element belonging to the same chemical group as bismuth and 
antimony. We may note that it, with its near relation, niobium, was 
first found a little more than a century ago in a rare mineral from 
Massachusetts. The pair were considerably mixed in the minds 
of the early investigators, and it was fifty years or more before their 
identity became quite clear. Tantalum had, up to the time of these 
experiments, been known in the metallic state only as a black powder, 
probably somewhat impure, but still remarkable in its highly re- 
fractory character and its immunity from attack by all acids save 
hydrofluoric. In the skillful hands of Dr. Von Bolton, this some- 
what impracticable material was purified and reduced in vacuo (it 
takes fire in the air) and from the crucible emerged a new metal 


_ in its true form, heavy, malleable, ductile, strong as steel and more 


resistant than platinum to heat and chemical reagents. Moreover, 
it has a much higher specific resistance than platinum and a slightly 
lower coefficient of expansion with heat. 

With this combination of qualities the making of a glow lamp with 
a tantalum filament was a comparatively simple task. Its very high 
melting point insured the endurance of the slender wire even when 
pushed to a radiant efficiency far above that practicable with carbon, 
and, in fact, the tantalum lamps have proved capable of good 
life when working steadily at better than two watts per candle- 
power. This efficiency implies a finer and whiter light than at the 
efficiency now common in glow lamps—a light like that of the Nernst 
lamp or the acetylene flame. The chief difficulty to be overcome in 
using the tantalum filament was the support of so long a wire as 
was necessary, having a tendency to droop when hot. For a normal 
110-volt lamp the length of wire to be supported is about 2 ft., and 
the supporting spiders, while looking a bit complicated, can still be 
gotten into a bulb of modest dimensions which can be burned in 
any position. The economical efficiency, of course, will rise as the 
production of the new lamp is cheapened, but it appears to be a 
little better than two watts per candle, as just noted, and that effi- 
ciency remains fairly steady. Lamps for lower voltage are consid- 
erable easier to produce and can be pushed to a higher efficiency, 
owing to the better proportions of the filament. As compared with 
the carbon filament lamp, the tantalum lamp on the figures given is 
considerably more efficient at anywhere nearly the same life—so 
much more efficient, in fact, as to make a radical change in the 
electric lighting situation if it comes into extensive use; and it is 
reported especially to excel in holding up its candle-power in long use. 





The only approximation yet obtained to these valuable properties 
has been with the osmium lamp, which, as we have more than once 
explained, suffers from the bad mechanical properties of the material 
and its extreme rarity. Tantalum has heretofore ranked merely as 
a chemical curiosity, but while far from being a metal of common 
occurrence, its ores are yet known to exist in fairly considerable 
It occurs rather scantily as tantalite—which carries some- 


quantities. 
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times more than 75 per cent. of tantalum oxide—in Finland, Sweden, 
North Carolina and elsewhere. Columbite containing tantalum and 
niobium in varying quantities is found in numerous localities, both 
here and abroad, and tantalum also occurs in a dozen or so 
rare minerals less well known than these. Perhaps the most liberal 
American source would be samarskite, which is a sort of mineral- 
ogical crazy-quilt containing pretty much everything which one 
would not expect to find in a respectable-looking brownish rock, and 
is found in fairly good quantities in North Carolina. It may carry 
20 per cent. more or less of tantalum oxide. It is altogether likely 
that a little commercial pressure will result in a reasonably good 
supply of ore. At all events, it is not forbiddingly rare like osmium, 
but is rather of the order of scarcity of the materials used in making 
Nernst glowers. As one pound of the metal will make some 20,000 
filaments, and as its metallurgy does not involve any extraordinary 
difficulties, although a bit troublesome, there is no reason to fear 
any serious hitch from lack of material, as might well be the case 
with some of the rare metals. Questions of cost and of life will 
have to be thoroughly threshed out, but we are inclined to look upon 
this tantalum lamp seriously as the first important step taken toward 
a new order of things in incandescent lighting. A glow lamp with 
a filament drawn of a pure metal has much in its favor, and when 
this metal is refractory enough to stand incandescence up to an 
efficiency of two watts per candle-power, it begins to look as if 
something were doing. A two-watt incandescent lamp, it is almost 
needless to say, can give the electric arc a very hard struggle to retain 
its supremacy, especially the enclosed arc. We shall await the 
appearance of the tantalum lamp in commercial practice with great 
interest, for if it meets the claims of life and efficiency now made 


for it, the art of electric lighting will have much to be thankful for. 


earners esas 


Tue Passinc or THE LONDON Bus. 

The bus is a typical and characteristic feature of the London land- 
scape. Advertisements showing street views in London insert the 
bus as naturally as we insert the trolley car. There has always been 
a great objection on the part of our British cousins to replacing 
buses by tramways in the more crowded city thoroughfares. The 
bus and his driver are dear to the Londoner’s heart. It is estimated 
that there are no less than 2,500 buses in London, and each requires 
a gang of about ten horses to operate it in relays of two at a time. 
A London bus, at its jog-hot, will make 70 or 80 miles a day. The 
work is however very arduous for the horses, whose effective lives 
are said to be not over four years. Two of the London bus companies 
are now about to install motor buses. These are driven by 24-hp 
petroleum engines having four cylinders, to run 12 miles per hour 
and 100 miles daily. They are to be double-deckers and to carry 32 
passengers seated. The horse bus carries ordinarily 26 passengers 
and no more. This is in severe contrast to the American trolley 
car, which may seat 50 passengers, and carry over 80. In fact, there 
never seems to be a known limit to the carrying capacity of a trolley 
car, there being proverbially always room for one more passenger. 
That the European method of limiting the number of passengers to 
the number of seats is more dignified and civilized will not, we 


believe, be denied. 


It is expected that in five years there will be no more bus horses 
in London. This change should mark a distinct improvement in the 


° . . . . . *,* we 
cleanliness of the streets, as it did in American cities. Some criti- 


cisms have been made from time to time by Americans upon the 
conservatism which has retained the bus and declined the trolley 
car in the city of London. In a few years’ time that criticism may 
prove to have been invalid and unfair. In the larger and wider 
London thoroughfares electric street cars are used. The older 
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portions of the city are hampered by narrow streets, in which two 
vehicles can but just find room to pass each other freely. A tram- 
way line along such streets would involve much delay, either of 
the tramways, or of the other vehicles, or both. Motor cars, on the 
other hand, can wind in and out of a crowded traffic, occupying less 
room than horse cars, and being capable of turning in a very small 
space. Two motor cars are said to be equal to three buses in carrying 
capacity. Whether the change from the reins to the motor-controlling 
wheel will alter the personality of the bus drivers remains to be 
seen. The banter and repartee of the men with the ribbons have for 
many years been proverbial. Probably the same men will preside at 
the wheel, and the question will be whether the increased strenuous- 
ness of their new duties will interfere with their passing conversa- 


tions. 





THe AssorPpTion oF ELECTROMAGNETIC Waves By 
Livinc VEGETABLE ORGANISMS. 


A pamphlet has lately been published on this subject by the War 
Department, presenting the results of some recent experimental re- 
searches by Major G. O. Squier, on the Pacific Coast. A number 
of interesting facts are set forth, that may well surprise those familiar 
with electrical phenomena. Some of these are of general interest, 
while others are of more particular interest to military men only. 
In the first place, it is shown that a good ground connection for 
telephone, or for buzzer-telegraph circuits, may be made by a stout 
nail driven into the trunk of a tree. It is stated that good ground 
has in this way been secured in localities where, owing to the dryness 
of the soil, the ordinary method of driving an iron spike into the 
ground proved ineffectual. A tree must reach moist ground with 
its roots in order to maintain a permanent state of nourishment from 
the soil. No doubt the sap, which forms the conducting substance 
in a tree, has a relatively high resistivity, of the same order as that 
of saline solutions perhaps; but owing to the wide ramifications 
of the roots the virtual length of the sap path to ground when divided 
by the virtual aggregate cross-sectional area of the path, produces 
only a moderate resistance. It would be interesting to measure the 
resistivity of the sap from a number of trees and ascertain how 
closely the ground connection resistance within them checks with the 


resistance by estimation of the geometrical dimensions. 





It is stated that a telephone operator up a tree, with a single 
insulated wire leading from a distant station, can make effective 
ground connection for his telephone circuit by holding the ground 
wire in his hand and touching a live twig or leaf. In such a case 
it would be expected that the resistance of the ground connection 
would be relatively high. The success of the experiment is probably 
attributable to the sensitiveness of the telephone. One of the orig- 
inal experiments announced to demonstrate the sensitiveness of the 
telephone, when that instrument was yet young, was that a man 
standing on a dry log over a grass plot, having to his ear a telephone 
connected by an insulated wire running to a distant interlocutor, 
could make sufficient ground connection for speech by touching a 
blade of grass with his shoe. Some interesting experiments are de- 
scribed in regard to the use of living trees as wireless telegraph 
antenne. When sending wireless signals from a station at short 
range, it was found possible not only to tap a tree, between base and 
a fairly high trunk point, in order to receive the signals; but also 
to tap the ground surface in the neighborhood of the tree with a 
similar result. The results reported hardly bear the inference that 
a tree could be used successfully as a ready-made antenna for long- 
distance wireless telegraphy; but they indicate that trees are in- 
fluenced by electromagnetic waves in the same manner as receiving 
antenne, so that they must absorb some of the wave energy passing 
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by. This capability of absorbing wave energy by vegetable growths 


may be a reason why signals carry further over oceans than over land. 





Experiments are also described showing that at certain hours of 
the day a small but appreciable potential difference exists between 
nails driven into tree trunks 25 ft. up and at the base. Owing to 
the presence of the moist conducting path between the two electrodes, 
such potential differences would produce a feeble electric current, 
and also a small amount of heat energy. Such phenomena should 
be investigated further. Loud sounds were heard in the telephone 
connecting points at different heights on trees near the overhead 
transmission wires of the California Gas & Electric Corporation of 
San Francisco. These wires transmit power three-phase at 56 
kilovolts and 60 cycles per second. Appreciable alternating-current 
strengths flow up and down the trunks of neighboring trees, but 
although the influence must have been operating for several years, 


no effect on the growth of the trees or shrubs is definitely discernible. 


_— o— ——$$ 


Workinc Diacram oF THE SYNCHRONOUS MorTonr. 
While with a direct-current motor supplied from a circuit at con- 
stant potential, the load which the machine will carry is determined 
entirely by the counter e.m.f. of the machine—or more properly 
stated, the counter e.m.f. is determined by the load—with an alter- 
nating-current synchronous motor under similar conditions the coun- 
ter e.m.f. is almost entirely independent of the load. A marked 
difference in the performances of the two machines is found in the 
fact that with a synchronous motor, even when carrying full load, 
the counter may exceed the impressed e.m.f.—a condition which 


would cause the conversion of a direct-current motor into a generator. 


In the circuits to a direct-current motor there may be distinguished 
three e.m.f’s, namely, the impressed e.m.f., the resistance drop, and 
the counter e.m.f., the first being the algebraic sum of the other two. 
Similarly, in the case of a synchronous motor, we have the impressed 
e.m.f., the impedance e.m.f. and the counter e.m.f., the first being 
the geometric sum of the other two With the synchronous machine 
the impressed e.m.f. is determined by the voltage of the supply 
system, the counter e.m.f. depends upon the excitation of the motor, 
and the impedance e.m.f. has a value given by the product of the 
current and the impedance of the circuits. The relative phase dis- 
placement between the current and the impedance e.m.f. may be 
treated as a constant of the circuit, provided the synchronous re- 
actance of the motor can be considered constant. Having a constant 
impressed e.m.f. and a certain counter e.m.f., the vector position of 
these two will be such that the current which flows through the im- 
pedance due to their vector difference will have a value and phase 
position such that its vector product with the counter e.m.f. of the 
motor gives the power demanded by the load on the machine; its 
vector product with the impressed e.m.f. represents the total power 
supplied to the motor circuits; and its vector product with the im- 
pedance e.m.f. gives the heat loss in the resistance component of 
the impedance. For constant impressed e.m.f. and load, with change 
in counter e.m.f., the current alters in value and phase position to 


maintain the proper vector product with the counter e.m.f. 





In accordance with the principles stated above, an algebraical 
and graphical treatment of the phenomena of the synchronous motor 
has been developed by Dr. Kennelly in an article printed .on page 
195. For the sake of clearness of exposition, the author has assumed 
a constant counter e.m.f. instead of the more usual constant im- 
pressed e.m.f., but the accuracy of the treatment has not been sacri- 
ficed thereby. The diagram should prove especially serviceable on 
account of its combined simplicity and completeness. 
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The New York Lighting Situation. 





The political aspect of the lighting situation in New York is re- 
vealed by the following letter addressed to Mayor McClellan by 
Mr. G. R. Maltby, chairman of the Senate Finance Committee, of 
the State Legislature, and Mr. James T. Rogers, chairman of the 
Ways and Means Committee of the Assembly. The Mayor is a 
Democrat, and the gentlemen who sign the invltation to join the 
dance are both Republicans : 

“Several joint resolutions have been introduced in Senate and 
Assembly requesting the appointment of a gommittee for the purpose 
of investigating generally the gas and electric light situation in the 
City of New York. We enclose a copy of one of such resolutions 
and the others are of a similar character. 

“At the request of a number of citizens and associations of the 
City of New York, we have granted a joint hearing upon all such 
resolutions, and appointed Wednesday, January 25, 1905, at two 
o'clock in the afternoon, and the Senate Finance Committee’s room 
as the place for the holding of such hearing. 

“We would consider it a favor for you to appoint such person or 
persons as you may desire to appear in behalf of the City of New 
York at such hearing or, if such a course is not desired by the 
government of the City of New York, to favor us with a reply in 
writing to the following inquiries: 

“First—Has the government of the City of New York sufficient 
authority at the present time to make all proper and needful inves- 
tigation: 

“Second—If it has not such authority, does it request and approve 
the adoption of a joint resolution by the Legislature to make such 
investigation on their behalf? 

“Third—What subjects for investigation should the resolution 
cover?” 

Meantime, the Mayor has ordered the members of the special 
expert commission named by the Board of Estimate to prepare plans, 
specifications and estimates of cost to the city to substitute arc lamps 
for gas lighting in the side streets, and to make this report supple- 
mental to the report of plans, specifications and estimates of cost 
for establishing a municipal electric lighting plant to supply current 
simply to the existing arc lamps used by the city. 

When the Board of Estimate and Apportionment first passed the 
resolution authorizing the appointment of Dr. T. Cary Hutchinson, 
Prof. G. F. Sever, of Columbia University, and Nelson P. Lewis 
as an expert commission to report on the subject of a municipal 
plant, it was not contemplated by the members of the commission to 
do more than figure on the cost of a plant capable of lighting the 
streets as by the present arc lamp system of the New York Edison 
Company. Within the week, however, the Mayor has informed each 
of the experts that they a2!so must figure on doing away entirely with 
the gas lamps now in existence in all boroughs, and report on the 
cost to the city of substituting electricity entirely for gas if a 
municipal electric lighting plant should be constructed. The Mayor 
has taken hold of this idea seriously, it is declared, and is urging 
it forcibly. 

The expert commission will not have its first report ready until 
some time this week, and it will cover only the cost of an electric 
lighting plant in Manhattan and the Bronx to take the place of 
the Edison Company. Tt: two weeks more time a like report will 
be made on Brooklyn and Queens, and another fortnight will be 
required to complete the report for Richmond. After that the sub- 
ject of a report on the substitution of electric lighting from a 
municipal plant for the present gas lighting will be taken up, and the 
report prepared. The commission has been instructed, under the 
Littleton resolution, also to make a report on the subject of furnish- 
ing light to private consumers, but such a report would require an 
expenditure of upward of $100,000 outside of anything yet contem- 
plated for the commission, and nothing has yet been done in the 
matter. Probably some other plan will be found of “blowing in” the 
taxpayers’ money. 

The Mayor has acknowledged the letter above, and by last advices 
will advertise for bids next week on a 4oo-hp refuse destructor 
plant to be located on the East River under Williamsburg Bridge, 
so as to light the bridge and the temporary school buildings in the 
vicinity. The Mayor is advised that 125 hp will be needed in each 
instance, leaving 100 hp for some other odd job. The cost of the 
plant is put at $75,000 and 106 gross tons of refuse are estimated 
to give 400 hp at the incinerator. 
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Independent Telephone Associations Con- 
solidate. 





At a joint meeting in the Claypool Hotel, Indianapcfis, January 
21, of the committees appointed by the National Independent Tele- 
phone Association of America, and the Interstate Telephone Asso- 
ciation of America, a resolution was adopted declaring the advis- 
ability of consolidating the two associations. A plan was then 
agreed upon for the consolidation of the two associations, forming 
a new body to be known as the “National Interstate Telephone Asso- 
ciation.” A constitution was drafted and adopted by the reorganizers 
which provides for State and district branches to be organized and 
provides for the election of one delegate by the State or district 
associations for every 10,000 units represented in their associations. 
The plan of reorganization took a wide range of discussion, but this 
was characterized by friendly earnestness. It was universally con- 
ceded that the strength and unity of independent telephony could 
be best preserved by one instead of two associations. Those partici- 
pating in the discussion were cordial and courteous and the most 
friendly feeling prevailed. The members of the committees present 
were James B. Hoge and E. L. Baker, of Ohio; W. D. Barnard and 
J. C. Splane, of Pennsylvania, and C. J. D. Powers, of Kentucky, 
for the National Association, and Theodore Gary, of Missouri; 
L. L. Brook, of Minneapolis; C. E. Hull, of Illinois; E. M. Cole- 
man, of Kentucky, and Henry A. Barnhart, of Indiana, for the In- 
terstate Association. 

The committees were continued and denominated the executive 
committee for the new association until the next convention, to be 
held in Chicago, June 14 and 15, at which time officers will be elected 
and the work of the consolidation committee ratified. Matters of 
detail and the arrangement for the next convention were left to Mr. 
Hoge and Mr. Gary, presidents of the respective associations. Mem- 
bers of the committees representing the two associations were greatly 
pleased with the progress made and the unanimity with which the 
consolidation was effected, and predicted freely that the best results 
would follow from their deliberations. 


a 


Mr. Belmont on Municipal Subways. 





Chicago not less than New York is interested in rapid transit 
problems and public service questions, and is discussing them earn- 
estly. One of the most recent and important contributions to the 
discussion is the speech made last week by Mr. August Belmont as 
the principal speaker at the annual banquet of the Chicago Real 
Estate Board at the Auditorium Hotel. His subject was municipal 
street transportation facilities, particularly in their relations to a 
subway system, and in the course of his remarks he commented that 
in the matter of street surface transportation Chicago was conspicu- 
ously behind the times. He then took up the question of municipal 
ownership. Mr. Belmont observed that in his opinion, under right 
conditions, not only were there no fundamental objections, but, on 
the contrary, distinct advantages, to a city going beyond what were 
considered to be strictly its governmental functions, and acquiring 
and continuing to hold the title to a transportation system, whether 
by land or water; perhaps even to other quasi-public enterprises. 

Yet if associated with municipal ownership there was municipal 
operation of those properties, then he thought the justifiable line of 
municipal activity had been overstepped. Nothing beyond the oper- 
ation of a water company, that by long usage had come to be con- 
sidered almost part of the governmental function of a city, was in 
his view thus defensible. The justification of this exception was 
due to the fact, not alone that the operation of such a property was 
essential to the public health and safety, but also because it was not 
associated with great expense or intricacy of management. 

“T shall not,” continued Mr. Belmont, “undertake to give in detail 
the reasons which persuade me that municipal operation of a trans- 
portation system is a mistaken policy. To-day there’ is going on in 
the city of New York an agitation looking to the construction and 
operation by the municipality of a public electric and gas plant. I 
trust a satisfactory solution of the questions involved will be reached 
without our going to any such lengths. 

“One of our most thoughtful newspapers assigns as a reason why 
such an enterprise is to be entered upon with great caution and 
deliberation that municipalities, as a rule, are unwilling to submit to 
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the expense necessary to secure the employment of the highest kind 
of ability essential for the operation and development of such prop- 
erties. Yet without this ability the property cannot be brought or 
kept up to the highest state of efficiency. The whole country is 
scoured for such ability by private capital; compensation is a sec- 
ondary consideration in that search. 

“There are objections other than these. To subject a dominant 
political party to the temptations which the employment of a vast 
number of employes affords is to be avoided at all hazards. 

“So far as is possible, legitimate governmental functions of a 
city should be adhered to by it, and only departed from in practice 
when, after an exhaustive trial, it is demonstrated beyond question 
that otherwise satisfactory results are not to be secured. The trial, 
however, must be made under right conditions and under right 
auspices. 

“The results which foreign cities have accomplished in the matter 
of operation of so-called public utility corporations are not of such 
a character as to stimulate their duplication in this country. 

“The City of New York has undertaken now, as to one of its 
ferries, to be the operator as well as the owner. The decision, in 
the opinion of many, is an unfortunate one. I believe, as I hope, it 
will be abandoned, or that at least it will not serve as a prece- 
dent for other like projects.” 


— 


Data on Public Lighting. 





In connection with the current agitation in Greater New York as 
to public lighting rates and municipal plants, Mr. E. H. Davis, presi- 
dent of the National Electric Light Association, has contributed 
an admirable letter to the Brooklyn Eagle, in which he discusses 
particularly the Chicago situation. Some of it touches on figures 
already criticised in these columns. Other portions of it touch 
new points and are extremely interesting, as follows: 

“The New York and Chicago systems are not considered relatively ; 
the expert from Chicago, testifying before the controller of New 
York City, stated that the lamps used in that city received 450 watts, 
which is equivalent to 1,800 kw-hours annually; in New York City 
the lamps receive at their terminals 696 watts, which is equivalent 
to 2.874 kw-hours annually—in each instance burning actually 4,000, 
though under a lighting schedule of 3,950 hours. 

“The well-known accountants to whom I have referred (Haskins 
& Sells) found that the cost of operating the municipal plant of 
Chicago is 2.57 cents a lamp hour, which is equal to 5.71 cents a 
kw-hour. If we use this figure as the basis of cost in New York 
City—though admittedly many of the costs of that city are materially 
higher—we find that the service of each lamp, if supplied at Chi- 
cago’s costs, would amount to $158.96 annually, instead of $146, as 
at present. 

“I am informed that the electric lighting department of Chicago 
is not charged with the expenses of relaying the pavement of the 
streets after constructing the subways, or making repairs, while in 
New York the charge is $8 for the first yard relaid and $4 for each 
additional yard. The electric light companies are not permitted to 
do the work themselves, but for that purpose must employ the 
paving companies. 

“Then again the entire electric light service of Manhattan Island 
is underground, whereas in Chicago two-thirds of the city’s lamps 
are supplied by overhead circuits. Bearing upon this point, permit 
me to give you as a single illustration the following figures, which I 
have obtained from one of the local lighting companies, upon the 
costs, wholly incidental to the underground service, of getting ready 
to serve some street lamps. Because of the isolated and somewhat 
dangerous character of some of the streets on the extreme westerly 
side of the city the authorities desired to introduce electric light. 
The neighborhood is one in which there is no present or prospective 
demand for commercial service. Sixty-eight lamps were required, 
to supply which an investment was made of $35,600 in subways and 
$24,100 in cables, a total of $59,700; say $60,000 in all. Allowing only 
10 per cent. for fixed charges, interest, depreciation, taxes and in- 
surance and the subway rental of $1,000 annually for each of the 
three miles of subway constructed and occupied, the annual cost 
becomes $0,000 as a fixed charge alone without a cent of operating 
cost from which the entire, income to the electric light company is 
only $0,636 annually. No charge whatever is included for gener- 
ating plants, buildings and real estate, nor for the general street 
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system of mains and feeders by which that distant section of the city 
is supplied. And you will observe that in the foregoing are included 
none of the ‘operating costs’—coal, labor and repairs—which alone 
entered into the calculations of Mayor Harrison upon the Chicago 
plant. 

“In Chicago the street posts are of wood, standing in cast-iron 
bases, bolted to the edge of the sidewalk; in New York they are 
of iron throughout, ornate in design: The relative cost between 
the two is at least 4, possibly 5, to 1. Night inspection is not a 


. feature of Chicago’s service; in New York each lamp is inspected not 


less than five times nightly. Within comparatively short distances 
in Chicago, large numbers of the street lamps may be found out of 
service. Many have questioned whether the abnormal criminal 
record of that city is not due, at least in part, to the unsatisfactory 
character of much of the street lighting. 

“Then, again, the lamps now used in Chicago are of a type long 
pronounced obsolete. Originally, the New York system was the 
same, but it has been entirely replaced, from the lamps back to the 
generators, and even to the engines and boilers. Were the affairs 
of Chicago placed in the hands of engineers familiar with modern 
methods of construction and operation it is not unlikely that the 
entire system would be abandoned and replaced with one modern 
operating with higher economy and giving greater satisfaction to the 
general public—or, a still greater probability, that the city would 
secure this service from the private companies of that city.” 





Electricity in New York City. 





The following is given out as a synopsis of what is proposed for 
Greater New York in the way of effective legislation on all the elec- 
trical subjects now being agitated. It is alleged that Ex-Governor 
Odell, after final conference with city and up-State leaders, has 
definitely decided that Mayor McClellan’s bill providing for a muni- 
cipal lighting plant shall not pass the Legislature. To satisfy the 
public demand for relief from the extortion of public service cor- 
porations, however, sweeping legislation probably will be enacted 
as follows: 

1. Reducing telephone charges, both for regular subscribers and 
at pay stations. 

2. Lowering the rates for electric lights used by private con- 
sumers. 

3. Fixing the price of gas at 75.cents a thousand feet for all 
Greater New York. 

4. Empowering the city to lay its own electric wires for lighting 
the streets and public buildings and authorizing it to sell light to 
private consumers. 

5. Enabling the city to enter into a ten-year contract for the pur- 
chase of electric current, to be distributed over its own wires. 

It is not good politics, in the opinion of the State chairman, to 
permit the establishment of a municipal lighting plant in New York 
City. He sees cohorts of well-paid superintendents, supervisors, 
meter inspectors, engineers, collectors, etc., all appointed by Tam- 
many, and he does not propose to enlarge the organization strength 
of the local Democracy by thus increasing its spoils. When the 
project of a city plant was first broached Mr. Odell was inclined to 
view it favorably, but the readiness with which Tammany accepted 
the proposal caused him to hesitate, and the more he meditated the 
bigger the patronage phase of the plan loomed up before him. 
Finally he decided that the spoils feature was a fatal objection. 
Mr. Odell has been himself, and possibly still is, interested in electric 
lighting enterprises. . 

Mr. Odell’s paternal, not to say political, solution of the problem 
is to let the city buy current and string its own wires in the conduits 
owned by the Consolidated Telegraph and Subway Company. Un- 
der the franchise of this corporation the city is entitled to the free 
use of the conduits. Any corporation or person, without a fran- 
chise, could sell electric current to the city, “so that the monopoly 
of the Edison interests would disappear.” To obtain the widest 
competition in supplying electricity it is proposed to receive bids 
eight months or a year in advance of the time when the contract 
should become effective. This would allow the successful bidder 
time to erect a complete power house and plant if necessary, before 
the plan went into operation. 

The ex-Governor is said to be in favor of limiting the legislative 
investigation, if one is to be held, to the transactions leading up to 
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the signing of contracts by Commissioner Oakley. Although urged 
by the Merchants’ Association and others to widen the scope of 
the inquiry so as to include the cost of illuminants, the organiza- 
tion of the lighting trust, etc., he believes that more definite results 
would be obtained by limiting the investigation to the political phase 
of the matter. 

The proposed scaling down of telephone and electric prices in 
New York City will be more radical, probably, than the attempted 
reduction in the price of gas. Boston has a five-cent-a-call telephone 
rate and that might be enforced in New York. 

There is some talk of the McClellan administration taking over 
the electric conduits as a municipal enterprise. By the franchise 
of the company owning it, the Sinking Fund Commission may, by 
a mere resolution, acquire the entire system of conduits at the actual 
cost of construction. If these passageways were owned by the city, 
rival telephone and electric companies would be permitted to lay 
their wires. Should the city government show an inclination to 
meet the problem in this way immediately the ex-Governor might 
suspend his bills for reducing telephone and electric light charges 
to private consumers. 





Tests of the New York Central Locomotive. 





An elaborate series of tests to be made upon the new electric loco- 
motive for the New York Central & Hudson River Railroad has 
been planned and is now being conducted, the object being to deter- 
mine whether the locomotive meets the requirements of the specifi- 
cations. The tests are to be of eight kinds, viz.: (4A) Adjusting re- 
sistances, (B) heat tests; (C) friction tests; (D) acceleration, trac- 
tion and commutation tests, (E) speed tests; (F) accidental con- 
dition tests, (G) special tests, (/7) service tests. 

Ths contract requires that a train of 550 tons total be handled 
from Forty-second Street to Croton in one hour, lay over twenty 
minutes, and return to Forty-second Street in one hour, one stop 
being made in each straight trip. The locomotive should haul a 
435-ton train from Forty-second Street in forty-five minutes, lay over 
sixty minutes at Croton, and return to Forty-second Street with 
the 435-ton train, then lay over sixty minutes at Forty-second Street, 
keeping up this service continuously. A 400-ton train should be 
handled from Forty-second Street to Croton in one hour, making 
three stops, a lay-over of sixty minutes at each end of straight trip; 
this cycle to be repeated continuously. To approximate these condi- 
tions, tests will be conducted upon an experimental track 5% miles 
in length, the time of run control of the motors during acceleration 
time of coasting, rate of retardation, etc., being specified in each case. 
At the end of each run, temperatures by resistance and by ther- 
mometer will be taken of armature, field and controlling apparatus. 
The special tests will be made in order to ascertain whether or not 
certain changes in design may be advisable. 


— _ 





Evening Course in Dynamo and Motor Test- 
ing at the Brooklyn Polytechnic Institute. 





The Polytechnic Institute of Brooklyn has recently increased its 
evening instruction in electrical engineering by the addition of an 
experimental laboratory course in dynamo and motor testing. This 
course will be developed on lines similar to the instruction given 
in the day electrical school excepting that the total number of ex- 
periments will: be limited to twenty. The instruction is given on 
Monday evenings from 7.30 to 9.30 p.m., and will extend over a 
period of twenty evenings commencing January 16. 

The tests will be made along engineering lines and reports in- 
cluding blue-printed curves will be sequired. A few railway tests 
will also be made with the trolley equipment in the laboratory and, 
in addition, line material will be experimented upon as to its tensile 
strength and break-down voltage. A 30,000-pound Riehle testing 
machine and a 15,000-volt testing transformer will be employed for 
this purpose. 

The tests will be under the direction of Mr. Sydney W. Ashe, 
instructor in physics and electrical engineering at the Brooklyn 
Polytechnic Institute, who has charge of similar instruction on the 
day electrical course at the Polytechnic, and who has had con- 
siderable experience in evening instruction. Mr. Ashe graduated 


from the scientific course of the Cooper Union Night School in 
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1902, and last year was instructor in electrical engineering for the 
employes of the Brooklyn Rapid Transit Company. 


Convention of the Northwestern Electrical 
Association. 








The thirteenth annual convention of the Northwestern Electrical 
Association was held at Hotel Pfister, Milwaukee, Wednesday and 
Thursday, January 18 and 19, and in the character of papers read 
and interest in proceedings was one of the most successful in the 
history of the body. Below is given an account of the proceedings, 
lacking the papers of Messrs. Williams and Rau, which are printed 
in full abstract, together with the following discussions, on pages 202 
and 204. An account of the exhibition features of the convention 
will be found on page 215. Following are the names of the officers 
elected for the ensuing year: 

President, Mr. C. H. Williams, Madison, Wis.; first vice-presi- 
dent, Mr. Roger N. Kimball, Kenosha, Wis.; second vice-president, 
Mr. Harold Almert, Oak Park, IIll.; secretary and treasurer, Mr. 
Thomas R. Mercein, Milwaukee, Wis. Directors—Messrs. P. H. 
Korst, Janesville, Wis.; Ernest Gonzenbach, Sheboygan, Wis.; 
H. J. Gille, St. Paul, Minn. 

The first session of the convention was called to order at 11.45 
a.m., January 18, the president, Mr. T. F. Grover, of Fond du Lac, 
in the chair. After some routine business, President Grover de- 
livered his address. He believed the past year had been a successful 
one to the majority of the central stations as well as to the street 
and interurban railway interests. He referred to the action taken 
at the meeting at St. Louis last September to include street and 


interurban railway men in the association, He said but little had 
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been heard of municipal ownership in the territory covered by the 
association during the past year, as municipal plants now in oper- 
ation have failed to show the large profits predicted. He suggested 
the appointment of a committee on membership consisting of three 
members selected from both railway and lighting companies for the 
purpose of increasing the membership in the association. 

After the president’s address, Secretary Thomas R. Mercein read 
his report. The convention then adjourned for lunch to convene 
again at 2 p.m., when President Grover made the following com- 
mittee appointments: Nominating Committee—Messrs. J. H. Hard- 
ing, O. M. Rau and R. M. Kimball; Membership Committee—Messrs. 
S. B. Livermore, P. H. Korst and W. B. Jackson. The report of 
the Legislative Committee was then submitted by Mr. S. B. Liver- 
more, chairman. This gave reports as to legislation in the various 
States covered by the association. In Iowa an act had been passed 
relating to malicious injury to electric light, railway or telegraph 
wires. Another act was passed in Iowa regarding the stealing of 
gas, electricity or water from wires, meters or pipes, making the 
wilful taking of electric current or water from a public supply with 
attempt to defraud come under the definition of larceny. Further 
consideration of pending legislation was left for the executive ses- 
sion, which was held the following day. The committee on the 
uniformity of advertising matter was continued for the ensuing 
year. Nineteen new members were then. voted into the association. 

A paper was read by Mr. W. B. Jackson, of Madison, Wis., on the 
“Successful Joint Utilization of Several Small Water Powers by 
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the Janesville Electric Company.” This paper described how that 
company had gradually developed a system whereby all the power 
for supplying the entire service may be drawn from any one of 
three plants, and two of the plants are equipped so that the power 
may be furnished either by water or steam, as condition warrants. 
The company is remarkably well fortified against possible interrup- 
tions of service. This plant was described on page 1133 of the 
ELECTRICAL WorLD AND ENGINEER of December 31, 1904. As sup- 
plementing his paper, Mr. Jackson said that there are not infre- 
quent cases when old apparatus is thrown aside, in the reorgani- 
zation of electric plants, to be replaced by more modern and pos- 
sibly slightly more efficient apparatus when the actual added net 
returns from such change are less than the fixed charges, and which, 
had the apparatus been suitably continued in service, would have 
given thoroughly reliable and satisfactory results for many years 
to come. ; 

The next paper was one by Mr. O. M. Rau, on “Direct-Current 
vs. Alternating-Current Distribution.” An abstract of this paper, 
together with the discussion, is printed elsewhere in this issue. It 
deals with calculations and investigations made by Mr. Rau which 
led up to the adoption of a 60-cycle, single-phase, alternating-current 
system in the city of Racine, Wis., to replace a direct-current, three- 
wire Edison system. 

The secretary then read a paper prepared by Prof. George D. 
Shepardson, on the “Rating of Street Lights.” He reviewed in a 
somewhat humorous manner the controversies likely to arise be- 
tween electric light companies and city authorities as to the real 
meaning of contracts calling for so many arc lights of 2,000 or 
1,200 cp. He pictured the predicament of the consulting engineer 
who is called on to make tests as to whether the city is getting the 
amount of light called for by its contract with the company. He 
then urged the making of contracts so that both parties know exactly 
what is called for and so that either party can determine fairly 
whether the contract is being carried out. He said in part: “Since 
light is what is desired, or rather illumination, it would seem that 
the most rational basis for a contract for street lighting would be 
an illumination of the street surface which should have certain aver- 
age values on main streets, certain lower averages on others, and 
whose minimum values should not fall below certain specified values, 
according to the importance of the streets. To avcid uncertainties 
in measuring, care should be taken to specify whether the illumina- 
tion is to be measured on the horizontal or vertical plane, the latter 
favoring widely scattered light sources such as arc lights. Lighting 
contracts based upon the illumination produced would put all sorts 
of lights upon nearly the same basis and would render it compar- 
atively easy for city or country employees to make fairly reliable 
tests whenever desirable. In cases where companies do not care to 
sell illumination as such, it would be some improvement over present 
contracts based upon nominal candle-power to charge on the kw-hour 
basis. One of the most satisfactory methods would be to have re- 
cording wattmeters at the power houses so as to measure the entire 
energy delivered to the street circuits. The main objection to con- 
tracting for street lights on the basis of energy consumption is that 
there is no definite relation between kilowatts and candle-power.” 

Messrs. Kimball, of Kenosha; Almert. of Oak Park, Tll., and Wil- 
liams, of Madison, all reported having contracts with the city on an 
energy consumption basis. 

“Distribution and Dollars” was the subject of a paper by Mr. C. H. 
Williams, of Madison, which is printed in abstract elsewhere, to- 
gether with the discussion which followed. This paper analyzed 
the methods employed by the writer for determining the policy of 
his company regarding a number of problems connected with dis- 
tribution. He took up the factors regulating the size and number 
of feeders to be installed, the choice of size of transformers and 
secondary feeders, the effect of voltage regulation on the cost of 
lamp renewals, the necessity of keeping accurate distribution rec- 
ords, means for obtaining satisfactory regulation, transformer losses 
affecting distribution cost, heating effects of transformers and regu- 
lation of transformers. He gave the various elements making up the 
sum total of lost and unaccounted for current, and give some of the 
results obtained in the plant at Madison on five different circuits. 
He then took up the problem of the selection of incandescent lamps, 
taking up a specific case and determining the efficiency of lamp most 
desirable. Most of these calculations are for the conditions exist- 
ing in the Madison plant. 

The afternoon’s session was completed by a short address by Mr. 
J. W. Pogue, of the Sheldon School of Scientific Salesmanship. 
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On Thursday morning, January 19, the discussion of Mr. Williams’ 
paper on “Distribution and Dollars,” printed elsewhere, was taken up. 

Mr. E. P. Warner then read a paper on series alternating arc 
lighting. In this paper he reviewed first briefly the advantages of 
lower, constant maintenance, higher generating efficiency and greater 
compactness of power station made possible by the introduction of 
the alternating arc lighting system from constant potential gen- 
erators. He then briefly took up the better distribution of light from 
the alternating arc, which avoided the very bright ring of light 
which is found under the open arc, and which gives, at a distance of 
150 ft. from the light and beyond, an illumination better than the 
direct-current arc. The central station equipment for the operation 
of a large number of series alternating arc lamps includes a switch- 
board with a system of stab switches, one for each of the two ter- 
minals of the circuit, so that any circuit may be transferred from 
one system of supply to another. Failure of a transformer or reg- 
ulator should not compel the shutdown of a circuit for more than a 
very short length of time. Transfer busses for interchanging the 
circuits are not used in present practice to any great extent, it being 
found unnecessary to make transfers frequently. An ammeter should 
be kept continually in each circuit. Where inductive regulators are 
employed, transformers used on many of the systems are of the ordi- 
nary constant potential type. Generally speaking, the efficiency of 
these transformers can be as high as that of constant potential trans- 
formers used with non-inductive load, and the combined efficiency 
of a transformer and an inductive regulator supplying an arc circuit. 
is fully equal to that of the best form of tub transformer under any 
stage of load. The usual practice to-day in the matter of regu- 
lators is to have all regulators of full load capacity, so that they 
not only serve as current regulators for smali changes of load and 
voltage, but also act as safeguards in case of a complete short- 
circuit of an are circuit. It has been claimed that it is unnecessary 
to provide such an extreme range of regulation and that safety from 
short-circuits should be provided by more inexpensive means. 
Whether this is true or not has not been demonstrated by any very 
extended-practice. The inductive regulator stands forth as one of 
the most perfect pieces of electrical mechanism known in the arc 
and the average station manager will question the accuracy of his 
ammeter before he will that of the regulator. 

One of the most prolific sources of trouble on outside construction 
work lies in the lamp suspensions. It is not uncommon to find a 
very poor insulator interspersed between the ldmp and span wires 
where lamps are suspended from span wires. This often puts the 
full voltage of the system between a lamp and the suspension wire to 
ground, resulting in heavy leakage or low line insulation. In other 
cases the line loop extending from the pole to the lamp is brought to 
a small wooden cross arm equipped with small, porcelain knob in- 
sulators at each end. The crossbar itself is practically uninsulated 
from the span wire when hoisted into position. Under these con- 
ditions the line insulation is secured only by the small porcelain 
knobs at the end of the crossbar rather than by the circuits of the 
crossbar itself. Under these conditions the lamp is subjected to 
severe strain by reason of its insufficient insulation from the ground. 
The lamp may be able to stand 7,000 to 8,000 volts alternating po- 
tential between windings and ground when new, but lamps which 
will do this will fall very short of it after a short period of actual, 
service. The only practical way of securing good line insulation is 
to insulate the lamp itself thoroughly. No reliance should be placed 
on the insulation of the lamp circuits from the frame, and the lamp 
should be treated as if alive in all parts. 

Shunt wound series alternating arc lamps have been practically 
entirely eliminated from the field and we have to-day only the differ- 
ential type of lamp. Lamps should be so devised that stock repair 
parts can be used in repair with facility and dispatch. The lamp 
should be capable of regulating the voltage of the arc to within 3 
volts in either direction, and when operated with a current of 7% 
amp., should give a life with each trimming of approximately 90 
hours. Variations in the sizes of the carbons, character of the core 
and density of material will considerably affect the length of life. 
The energy lost in the lamp mechanism should not greatly exceed 
20 watts. The power factor of an arc lamp varies with the quality 
of the carbons, the position of the arc in the globe and the character 
of the cored material. It has been possible experimentally to ob- 


tain an alternating arc using two cored carbons of very rich material 
at unity power factor. 
power factor is 90 per cent. 
the power factor of a lamp as a whole, which is important. 


With the ordinary carbons obtainable, the 
Purchasers, however, usually consider 
The 
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durability of a lamp in long, continuous service depends on the reg- 
ulating mechanism remaining at a reasonably low temperature. 
Ordinary clear glass for enclosing globes gives the best general 
satisfaction because after one or two hours’ operation the division 
of the light in such a globe is practically as good as from any tinted 
or opalescent globe. Practically the only reflector which can be 
used with the alternating arc lamp is one placed above the arc but 
outside of the outer globe. Reflectors which are very small cannot 
be applied practically to the alternating arc because the upper lobe 
of light is so disposed that it cannot reach a reflecting surface, 
which is very close to the central line of a lamp. Effective reflectors 
can be nearly flat discs, which do not offer much surface to the wind 
and hence do not cause the lamp to swing badly. 

The number of hours service per trimming is controlled solely 
by the carbons and the amount of light given, the lamps having noth- 
ing whatever to do with the result. Im order to give a good, steady 
light of sufficient power, it is necessary to admit a certain amount of 
air to the enclosure, restricting this amount only to the point where 
high lighting efficiency and reasonable length of.life are obtained. 
Nearly all the reputable manufacturers of arc lamps of the present 
day are practically unanimous as to the most desirable conditions 
in respect to the above features, and it is only the unprincipled 
dealer who tries to win his customers by claims for greater life 
than can be given with satisfactory lighting power. The discussion 
of this paper was postponed until the afternoon’s session. 

The afternoon’s session was opened by the discussion of Mr. 
Warner’s paper on “Series Alternating Arc Lamps.” This was fol- 
lowed by a paper on “High-Tension Practice,” by Mr. W. T. God- 
dard. This was in reality a lecture illustrated with lantern slides. 
He illustrated some notable examples of high-tension pole line con- 
struction, the testing of insulators and insulator construction. The 
greater part of his lecture was given to design and construction of 
high-voltage insulators. , 

Mr. Clarence Renshaw, of Pittsburg, was then introduced and read 
a paper on “The Single-Phase Railway and Its Possibilities.” He 
took up the limitations of the present direct-current railway systems. 
Following this was a discussion of the characteristics of the various 
types of motors that have been suggested for railway work leading 
up to the development of series alternating-current motors. In 
this connection, he said, the construction of the single-phase railway 
motor resembles somewhat that of a direct-current railway motor 
of the box type. The magnetic circuit of the field, however, is en- 
tirely laminated and consists of a number of annular punchings with 
poles projecting inward. These are assembled together and held 
in a cast-steel frame. The poles are shorter than is ordinarily the 
case in direct-current motors, and the field coils consist of only a 
few of the turns of very heavy strap or wire. In slots in the poles 
is an auxiliary or compensating winding, which, although located 
on the field, is really in effect a part of the armature winding. This 
winding also is of heavy section and has but a few turns. The 
motor is of the straight series type, which means that all of the wind- 
ings are connected in series. The armature is similar in appearance 
and construction to that of a direct-current motor. As the motors 
are wound for only 250 volts, it has not been found feasible to use 
only two brush arms, but in sizes of two 100-hp inclusive, four arms 
are ordinarily used. All may be gotten at by removing the lid 
over the commutator. He then described the car equipment details, 
most of which have been before described in the technical press. 
The equipment described was the multiple-unit system for use with 
alternating current having induction regulator control, the induction 
regulator being driven by a small air motor. He then illustrated and 
described the catenary form of overhead trolley construction and 
the bow trolley operated with compressed air. The complete elec- 
trical equipment of a car, including all the controlling apparatus, 
will weigh approximately 15 per cent. more than a direct-current 
equipment of the same capacity. The total weight of a car and 
load equipped with alternating-current apparatus should in general 
exceed the weight of one equipped with direct-current apparatus by 
less than 5 per cent. He illustrated a transformer station for use on a 
single-phase railway for housing a 300-kw transformer. The build- 
ing is 12 x 15 ft. and 20 ft. high. Such a building is ample for hous- 
ing a 300-kw oil-insulated, self-cooling transformer with auxiliary 
devices, switching and protecting apparatus. He cited some tests 
which showed that the apparent resistance of a certain 25-cycle 
alternating-current circuit consisting of overhead trolley and track 
return was approximately 1.8 times the ohmic resistance. He then 
reviewed the advantages and applications of the single-phase rail- 
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way system, most of which have been before given in these columns. 
In the discussion some questions were asked as to the possible exist- 
ence of dangerous differences of potential between different points 
on the track of a high-voltage, single-phase system or between car 
wheels and rails when the car is standing on a dirty track. It was 
shown that the voltage due to drop and track return would never be 
so great that it could not be guarded against by grounding the 
track at intervals. As to the latter point, the higher the voltage 
the less liability for dirt on the rails insulating the wheels from 
the rails. 

Mr. Kimball inquired whether this system had been adapted for 
crane work at 60 cycles. Mr. Renshaw said this was possible, but 
such a motor was not yet on the market. It probably would be 
within six months. 

The paper on the American Diesel engine was presented by Mr. 
Norman McCarty. This paper was principally devoted to giving 
figures on the commercial economy to be obtained by the use of 
Diesel engines employing crude oil as fuel. He gave an example 
of an electrical plant delivering 365,000 kw-hours per year with oil 
at 3 cents per gallon. The cost of fuel of such a plant run with 
Diesel engines would be $1,368.75. An average steam plant deliver- 
ing the same amount of energy, namely, 365,000 kw-hours per year, 
would probably require under actual operating conditions 1,100 tons 
of coal, which, at $3 per ton, would cost $3,300. Assuming the 
labor and supplies as equal in each case, the Diesel engine would in 
this case make a saving of $2,843.75 per year, or at least 30 per cent. 
of the cost of the installation. After the paper Mr. McCarty said, 
in answer to inquiries, that these engines cost, completely installed, 
about $65 per hp. At 1,000-hp sizes there is no difference between 
the cost of a Diesel engine installation and a high economy steam 
plant. The advantage of the Diesel engine was this, that one could 
put in a small unit to-day with high economy and increase the ,plant 
as necessary without disturbing the units already installed and with- 
out destroying any of the economies of the plant already organized. 
These engines are built in sizes of from 50 to 650 hp. These engines 
use crude, unrefined oil, the only exception being heavy asphalt base 
California oil. Certain engines in Philadelphia are using the water 
gas tar. These engines are guaranteed to keep up the voltage at 
not to exceed 25 per cent. over the rated load. They will then slow 
down. The engines weigh about 400 pounds per horse-power. 

A paper on motors was read by Prof. J. W. Shuster, of the Uni- 
versity of Wisconsin. He brought out the desirability of getting a 
central station load during daylight hours so as to permit twenty-four 
hours’ service. This can be done best by power service. The greater 
part of the paper was given to the description of the characteristics 
of the various types of motors offered for power service, including 
direct-current shunt motors, direct-current, compound-wound motors, 
multi-speed motors, induction motors, single and polyphase, and syn- 
chronous motors. As regards alternating-current motors similar to 
series direct-current motors, such motors would soon be developed 
for power purposes, as they had already been for railway purposes 
He had made some interesting experiments on a certain type of 
single-phase induction motor running as a repulsion motor. The 
general conclusions he drew in his paper were that any central sta- 
tion man, whéther in continuous or alternating-current work, has at 
his disposal motors available for almost any class of service, and 
that the power field might be developed into a much greater source 
of revenue to the central station than it now is. In the discussion 
of this paper, Prof. Shuster expressed the opinion that the repulsion 
motor would probably be better suited for general power work at 
60 cycles than the regular series motor which has been developed 
for railway purposes. After some further discussion of this subject, 
the convention adjourned. 


Municipal Muddle at Middleboro, Mass. 








The Middleboro correspondent of the Boston Herald writes: “The 
manner in which the municipal lighting plant and the bad financial 
box the town is in have been set forth by the members of the Busi- 
ness Men’s Club and the press, has brought that topic squarely to 
the front as the most important issue in municipal affairs. A total 
expenditure of about $150,000 has proven more conclusively than 
anything that municipal ownership and control of public commodi- 
ties is a failure, as practised here. It is anticipated that the club’s 
discussion of the question will result in the placing of an article in 
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the town meeting warrant that will bring the whole matter before 
the voters. Those who are not infatuated with the socialistic doc- 
trine of municipal control would like to see the entire gas and electric 
plant sold for what it will bring in an open market, with a contract 
from the town to purchase street lighting for a term of years, if 
necessary, from the private owners, in order to get the white elephant 
off the town’s hands. 

“The taxpayers look back with longing to the years when the town 
bought its street lighting of private concerns at a contract price of 
$3,500 per year, and received better lighting and more of it than it 
has of late from the municipal plant. The criticism of the Hon. 
Rufus A. Soule, of New Bedford, of the old shoe manufacturing 
firm of Hathaway, Soule & Harrington, who formerly did business 
in this town, to the effect that it is not necessary to go to Europe to 
demonstrate how successiul municipal ownership is, for right here 
at home is a first-class demonstration of its failure, is having not a 
few advocates among the voters.” 





American Telephone Statistics.—IlI. 


The general statistics of the telephone and telegraph industries, 
compiled by the United States Bureau of the Census, up to the end 
of the year 1902, were quoted in these pages last week from the 
bulletin first issued. Further detailed data of great interest will 
now be quoted. The table herewith is a summary of the statistics 
for commercial and mutual telephone systems exclusive of the in- 
dependent farmer or rural lines: 


Total. Commercial. Mutual. 
NWanGE GF CYMTEING 66.6.6 6655-56 b0109.0:00 4,151 3,157 994 
ee a ere erie & 4,850,486 4,779,571 70,915 
Number of subscribers .........:... 2,178,366 2,089,846 88,520 
Stations or telephones of all kinds .. 2,315,207 2,225,981 89,316 
Number of public exchanges ....... 10,361 9,419 942 
No. of private branch exchanges.... 7,833 7,883 galeries 
Number of automatic pay stations... 32,477 32,459 18 
Number of all other pay stations.... 48,393 48,009 384 
Number of party lines ............:. 258,166 248,908 9,258 
Number of stations on party lines... 886,152 808,571 77,581 
Switchboards, total number ......... 10,896 9,954 942 
Manual: 
Common battery .......... 837 837 7 
ERO CEE Or eee erm 10,005 9,071 934 
EE Ee err ere 54 53 1 
Mess. or talks during year, total No.. 5,070,5: 4,.971,413,070 99,141,483 


REE MUNN ci Bate ees. tse seckes 4,949,84 090 4,851,416,539 98,433,170 
7 


Long-distance and toll ...... 120,704,844 119,996,531 708,313 
Salaried officials, clerks, etc.: 

WOME” «Nos Soha ls. 4 nad wae s&s 14,124 13,958 166 

IRN avg signa ts ¥s.0 8008 $9,885,886 $9,871,596 $14,290 
Wage-earners: 

Average number .......... : 64,628 63,630 998 

WEOME ai%s ad as 6b 416.4 ss sa a $26,369,735 $26,206,065 $163,670 
Capital stock and bonds outstanding, 

Ne eer Pee $348,031,058  $347,366,793 $664,265 

ee Pre nore ; $269,180,076 $268,518,811 $661,265 

Mao eee $4,869,621 ee Oe eee 

LS ORE Ee oc re sia $73,981,361 $73,978,361 $3,000 
OTC Tere CTT E Ce $86,825,536 $86,522,211 *$303,325 
Operating expenses and fixed charges, 

except interest on bonds .......... $61,652,823 $61,371,002 $281,821 
EA ere $3,511,948 $3,511,768 $180 
PPSWIGIN OMEE 5 ok 5g ba ec 8k e's s $14,982,719 $14,981,649 $1,070 
Wel WE a aaas sas xo 2 $6,678,046 $6,657,792 $20,254 


*Includes assessments. 


The commercial telephone companies, which include all 
operated primarily for profit, in 1902 formed 76.1 per cent. of all 
systems, controlled 98.5 per cent. of the wire mileage, and 96.1 per 
cent. of the telephones in use, and reported 95.9 per cent. of all sub- 
scribers. The proportion of the telephone business transacted by the 
systems operated for convenience rather than profit was very small, 
although in some States the mutual systems and the independent 
farmer or rural lines are of great importance. 

There was great activity, during 1902, in the formation of new 
companies and the consolidation of existing systems. As _ these 
changes made it difficult to collect reliable information, especially 
for the mutual companies and independent rural lines, it is probable 
that in some respects the data are incomplete; but the totals may be 
accepted as’ an accurate indication of the magnitude and condition 
of the industry during 1902. 

At the census of 1880 the telephone industry was in embryo, 
few commercial companies being in operation prior to that year. 
Therefore, a comparison of the statistics for the years 1880 and 


systems 


1902 represents practically the entire growth of a new industry. This 
comparison is made in the following table: 
1902. 1880. 

ee) OE MONMR  n  kG as haw Webuaaaekane bx 4,151 148 
EURO TOE WOM en Sno ds Gs ba we sae ha ahs 4,850,486 34,305 
ee ee Oe Ie eee 2,178,366 48,414 
Stations or telephones of all kinds ............ 2,315,297 54,319 
Number of ems SEE IE PORT PPT 10,361 348 
Oe Gr ENR ae ow h 409 0b bisbesd de ves 78,752 3,338 
Capital stock authorized, par value ............ $384,534,066 $17,386,700 
WOUGl SOMES oo ok a oso 6S x ae oe Deb ae oR $86,825,536 *$3,098,081 
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Operating expenses and fixed charges 
Dividends 

Net surplus 
Total assets 


$65,164,771 
$14,982,719 $302,730 
$6,678,046 

al 2s, ; : $452,172,546 

*Sixteen systems failed to report any financial data. 

tOnly 74 systems reported assets. 


In presenting the figures for 1880 the industry was referred to as 
having passed through an unprecedented development during the 
census year of 1879-80. “At the beginning of that year the industry 
amounted to little or nothing, but at the end of the year it repre- 
sented one of the great interests of the country.” In addition to 
the 148 systems which made reports in 1880 there were some com- 
panies and individuals known to own telephones, machinery and 
wire from whom no reports could be obtained, because when the 
Tenth Census was taken they either had not fully organized or had 
not commenced operations. Hence, the exhibit for 1880 should be 
regarded only as an approximation of the telephone industry in this 
country at that time. 

While the financial interests represented by the industry in 1880 
were relatively of great importance, the amounts are comparatively 
unimportant as compared with the totals for 1902. 

The number of miles of wire in use in 1902 was I4I1 times, and the 
number of telephones nearly 43 times, as great as in 1880. The num- 
ber of miles of wire and the number of instruments operated in 
1902 by the independent rural lines, which in 1880 were not in ex- 
istence, were in excess of the totals for the entire industry in the 
earlier year. 

In 1880 the population of the United States was 50,155,783, and the 
number of telephones of all kinds reported in that year was 54,319, 
giving an average of 923 persons to every telephone; in 1902 the pop- 
ulation had increased to 78,576,436 and the telephones to 2,315,297, 
the average being 34 persons per telephone. 

Between 1880 1902 the total number of public exchanges 
increased from 348 to 10,361, and the number of employees from 
3.338 to 78,752. The total revenue in 1880 was $3,098,081, or an aver- 
age of $57.03 per telephone, as compared with $86,825,536, or $37.50 
per telephone in 1902. The amount of capital stock authorized in 
1880 was $17,386,700, while that for 1902 was $384,534,066, or a 
little more than 22 times as great. 

The telephone lines considered as independent farmer or rural 
lines have, as a rule, no independent exchange, are operated usually 
on a grounded, though sometimes on a metallic circuit, wire fences 
being utilized in some cases. Many of them connect with the ex- 
changes of commercial systems, and thus, while preserving their 
independence for local communication, they at the same time secure 
the benefit of exchange facilities. These lines have had a wonderful 
development during the past six years, especially in the North 
Central States—lIllinois, Indiana, Iowa and Missouri containing 
3,758 lines of this character, or 75.4 per cent. of the total number 
of such lines reported. Their comparative insignificance, however, 
made it difficult to locate them and the absence of a controlling rep- 
resentative rendered it almost impossible to secure definite infor- 
mation concerning their operation. 

A table is presented in the bulletin dealing with rural lines, clas- 
sified as commercial mutual and independent rural, by States and 
Territories. 

The total number of lines operated primarily in rural districts 
was 21,577. Of this number 15,598, or 72.3 per cent., were lines 
owned and operated by commercial systems; 994, or 4.6 per cent., 
were the mutual systems, all of which are rural, and the remaining 
4,085, or 23.1 per cent., were independent farmer or rural lines. 

The total length of wire was 259,306 miles, or an average length 
of about 12 miles per line. The corresponding averages for com- 
mercial rural and for independent rural lines were 8.9 miles and 10 
miles, respectively. 

The total number of telephones was 266,968, giving an average of 
about 12 telephones to each line and a little less than one mile of 
wire to each telephone. The number of telephones per line numbered 
about 8 for commercial rural lines, and about 11 for independent rural. 
The length of wire per telephone’ for commercial rural lines was 
1.1 miles and for independent rural about nine-tenths of one mile. 

Considering the figures by geographic divisions, the greatest num- 
ber of lines—18,060, or 83.7 per cent. of the total number—is shown 
for the North Central States. The South Atlantic States reported 
1,195 lines, the North Atlantic 1,151, the South Central 958 and the 
Western only 204. 

Although the North Central division reported 84.5 per cent. of all 
commercial rural lines, these lines constituted but 73 per cent. of all 
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rural lines in that geographic group, which reported 83.7 per cent. 
of the independent rural lines. North Dakota is the only State in 
this group which did not report any independent rural lines. It is 
in this division, moreover, that the mutual telephone system shows 
its greatest development. 

Five of the States in this division reported 68.9 per cent. of all 
lines, 63.2 per cent. of all wire mileage, and 69.9 per cent. of all 
telephones in the United States devoted to rural service. The figures 
for these States are shown in the following table: 


Lines. Miles of Wire. Telephones. 


State. No. Rank. No. Rank. No. Rank. 
Wie a5 a he win vp mee bee a abs 3,883 I 47,463 I 49,440 2 
SN 2 k:9'g bd. 05 wk bie wes 0H BOs 35255 2 28,380 3 28,190 3 
NRE ree er eee 2,958 4 40,251 2 58,364 I 
ES CCG S vest tccinnod esa ae 1,712 5 25,0904 4 26,510 4 
SCL ad Gare AS kia «ik BME Oak We 3,056 3 22,757 5 24,236 5 


Of the five North Central States included in the foregoing table, 
Iowa shows the greatest development, having an average of 13.6 
miles of wire and 20 telephones for each rural line. This State re- 
ported nearly 9,000 more rural telephones than any other State, and 
21.9 per cent. of all such telephones in the United States. It is in 
Iowa, moreover, that the greatest development of the independent 
farmer or rural line is noticed. This State reported 1,116 such 
lines, or 22.4 per cent. of the total number; their wire mileage was 
12,474 miles, or 25 per cent. of the total mileage; and their tele- 
phones numbered 18,383, or 33 per cent. of all telephones on such 
lines. 

If all the places with a population of less than 4,000 be considered 
as rural districts, it will be necessary to add to the totals shown in 
Table 32 a considerable proportion of the wire and telephones re- 
ported by the commercial companies having their principal exchange 
or central located in such places. As shown in Table 25, of the 
3,157 commercial systems reported, 2,627, or 83.2 per cent., had 
their principal exchange in places of less than 4,000 inhabitants, and 
operated 418,558 miles of wire and 402,025 telephones. While the 
combination of these totals with those shown in the table, giving 
677,864 miles of wire and 668,993 telephones, produces some dupli- 
cation, these figures may be accepted as an approximation of the 
rural telephone service. The total miles of rural wire is 13.8 per 
cent., and the number of rural telephones 28.2 per cent. of the re- 
spective totals for all systems and lines in the United States. 

The independent farmer or rural lines are not maintained for 
profit, and as maintenance is the only cost incident to their operation 
and as it was impossible to secure any information concerning the 
cost of construction, no financial data were obtainable. The census 
inquiry was, therefore, confined to the length of wire, the number of 
telephones and the character of organization. 





Electrical Engineers of the Times.—IV. 





WOOLSEY M’A. JOHNSON. 


Woolsey McAlpine Johnson was born at Owego, N. Y., Septem 
ber 27, 1877. He comes of a family which on the side of both father 
and mother has furnished men of note to the country. His father 
was formerly a manufacturer of agricultural implements, has been 
a successful bridge designer, a professor of mathematics at the United 
States Naval Academy, and at present is professor of English at 
elrinity College, Hartford. His grandfather studied science in 
Paris, took out several patents on electric telegraphs in the early 
forties, and invented the combination lock some years ahead of 
time. He was also a brilliant writer and the author of a poetical 
translation of Lucretius. The wife was sister of President Woolsey, 
of Yale College, and his grandfather was third president of 
Columbia College and first United States Senator from Connecticut. 
His great-grandfather, who was an intimate friend of Benjamin 
Franklin, was first president of King’s College, and through Frank- 
lin’s influence introduced scientific courses almost technical in their 
character—a great departure for that day. He was also the founder 
of episcopacy in Connecticut. Both the latter received honorary 
degrees from the University of Cambridge. Mr. Johnson’s maternal 
grandfather was William J. McAlpine, one of the three founders of 
the American Society of Civil Engineers, and for some years its 
president. 

Mr. Johnson was educated at the Hartford public schools and 
followed the classical course in the Hartford High School, from 
which he was graduated with a diploma in 1894. In 1898 he was 
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graduated as bachelor of arts from Trinity College, Hartford, where 
he had specialized in mathematics and chemistry under Prof. Rigg 
and in electrical engineering under Prof. W. L. Robb. Upon grad- 
uation he received the H. E. Russell fellowship, and acting upon a 
suggestion made by Mr. William Stanley some years before, which 
had lingered in his mind, took up electrochemistry and followed 
special studies at Trinity for a year in this branch and in physical 
chemistry. In 1899 he went abroad, where he spent a year and 
studied for two semesters at the University of Géttingen under 
Prof. Nernst. Owing to the well grounding received at Trinity in 
the general principles of physical chemistry and electrochemistry, 
after six weeks at Gottingen Mr. Johnson was able to pass an ex- 
amination which permitted him to start thesis work much in 
advance of the usual time. While at G6éttingen he studied with Dr. 
Dolazalek, well known for his work on storage batteries. 

Upon return to the United States in 1900, Mr. Johnson finished 
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his thesis at Trinity College and then for a time followed special 
studies at Harvard University, spending part of the week at Cam 
bridge and the remainder in the physical laboratory of Trinity work- 
ing out some ideas in electrometallurgy. In 1901 he entered the 
employ of Col. Robert M. Thompson, president of the Orford Copper 
Company, under whose direction and able guidance he made a num- 
ber of investigations in electrometallurgy, for this purpose traveling 
in Europe and the United States. During this period also he ob- 
tained considerable practical experience in the works operated by 
Col. Thompson. He left this employment in October, 1902, and for 
some months inspected different important metallurgical works of 
this country, sometimes as a visitor and sometimes as a workman, 
at the same time doing consulting metallurgical work. In August of 
1903 he entered the employ of the Lanyon Zinc Company, at Iola, 
Kansas, where he had charge of the laboratory of metallurgical 
research and was also metallurgist of one of the works of this com- 
pany. During this period Mr. Johnson did much experimental 
work, his practice being to start with a few grammes of material, 
then if the results appeared successful, to operate on 50 pounds, and 
finally on several tons. 

Mr. Johnson is a member of the Engineers’ Club and of the Amer- 
ican Electrochemical Society. Before the latter body he has pre- 
sented several papers and has contributed largely to the discussions 
at meetings. He has also contributed a number of articles to the 
scientific and technical press relating principally to electrochemistry 
and electrometallurgy, giving so far as circumstances would permit 
the result of his studies and experience. 


Cleveland Three-Cent Fare. 





On January 23 the Cleveland Electric Railway Company, of 
Cleveland, Ohio, began a test of the three-cent fare within a 
limited zone, extending about two miles in all directions from the 
business center. It was evident that only a small percentage of the 
population was benefited by the plan, as the cars running to the sub- 
urbs on which a five-cent fare is charged were jammed as usual dur- 
ing the early morning hours, while those running within the three- 
cent zone carried comparatively few passengers. No transfers are 
given on three-cent fare cars. If the plan meets with popular ap- 
proval it will be permanently adopted. 
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CURRENT NEWS AND NOTES, 


TAXING SUBMARINE CABLE.—The Supreme Court of 
Hawaii has given a novel decision to the end that the six miles of the 
transpacific cable which lies within the three-mile limit below low- 
tide mark is taxable as personal property. The cable company made 
no return of the cable, the assessor valued it at $42,800, and the 
Supreme Court declares its taxable value at $16,000. 





TELEGRAPHERS ON THE NEW HAVEN ROAD.—An agtee- 
ment was made on January 20, according to a Boston dispatch, be- 
tween the officials of the New Haven Railroad and the representa- 
tives of the 1,200 telegraphers and towermen of the entire system 
by which these employes are to receive pay for overtime for more 
than 12 hours’ work. The lowest paid men are to receive a sub- 
stantial increase in wages. 

A PHONOGRAPH AS A WITNESS.—A dispatch from Lon- 
don, dated January 21, says a phonograph has appeared as a witness 
in a case tried in a Berlin court. Herr Jakobsen claimed a debt from 
Herr Gerson on the strength of a verbal agreement which the de- 
fendant denied on oath. Thereupon Herr Jakobsen produced a 
phonograph and set it in motion. It repeated the conversation be- 
tween the two men, their voices being clearly recognized. Judg- 
ment was immediately given for Jakobsen. 


OH1O ELECTRIC LIGHT ASSOCIATION.—It is intended to 
make the annual meeting of the Ohio Electric Light Association, 
which will be held at Hotel Victory, Put-in-Bay Island, August 16, 
17 and 18, a representative central station gathering, and the majority 
of the papers on the programme will be contributed by central station 
men. Mr. W. J. Bechtel, superintendent of the lighting department 
of the Toledo Railways Company, has been elected a member of the 
executive committee to succeed Mr. J. H. Perkins, of Youngstown, 
who resigned upon taking charge of the Wilkesbarre (Pa.) electric 
lighting plant. Mr. D. L. Gaskill, Greenville, Ohio, is secretary of 
the association. 


INSTITUTE ELECTIONS.—Considerable interest is already 
manifested in relation to the coming elections of A. I. E. E. officers, 
doubtless owing to the important matters that during the next term 
will come up in connection with the Union Engineering Building. 
Among those prominently mentioned in connection with the presi- 
dency is Dr. S. S. Wheeler, at present serving as one of the Institute 
conferees on the Union Engineering Building joint board, and who 
has been one of its most active members. Dr. Wheeler was one of 
the leaders eighteen years ago in a movement to secure permanent 
quarters for the Institute, and in presenting to it the great Latimer 
Clark collection of books, which founded the Institute library—now 
the greatest collection of its kind in the world—he expressed strongly 
the hope that its possession would hasten the time when the Institute 
would have permanent headquarters. Since Mr. Carnegie took up 
the matter which led to the offer of the Union Engineering Building 
on the day following his attendance at an Institute dinner given to 
celebrate the upbuilding of the library, the wish of Dr. Wheeler had 
a speedy realization. 


SINGLE-PHASE SYSTEMS OF DISTRIBUTION.—In the 
operation of alternating-current motors of the commutator type it 
has been found advantageous to obtain the low voltage demanded by 
the motors from the high-voltage supply mains by the use of an auto- 
transformer connected directly across the high-voltage lines, and 
by tapping off from the one transformer coil that value of voltage 
needed for the motors. As frequently arranged, the difference of 
potential between one terminal of the motor and the grounded con- 
ductor is the same as the potential difference between the motor 
terminals. In a system patented January 17 by Paul M. Lincoln the 
difference of potential between the motor terminals and the grounded 
conductor is only one-half that between the motor terminals. The 
grounded terminal of the auto-transformer is placed midway between 
the taps taken to the terminals of the motor. With this arrange- 
ment the stress on the insulation and the dangers incident to the 
operation or repair of the motors are materially reduced. It would 


seem, however, that a portion of the advantage of the single coil 
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transformer over the transformer using separate primary and sec- 
ondary coils was considerably reduced, while the use of the latter 
type of transformer would give improved insulation. 





NEW YORK ELECTRICAL SOCIETY.—The 247th meeting of 
the New York Electrical Society was held at the American Institute, 
19 West Forty-fourth Street, on January 18. Prof. W. S. Franklin, 
of Lehigh University, lectured on “Electric Waves and the Reaction 
of Transmission Lines.” The programme prepared by Prof. Frank- 
lin was the outlining of the elementary physical theory of electric 
wave motion, and the development of the mechanical analogies; 
the discussion of the physics of wave distortion and of wave alter- 
nation and the explanation of the methods for reducing wave distor- 
tion and wave alternation. While these were among the considera- 
tions of the general subject on which Prof. Franklin entered, he 
went farther afield, and for an hour and a half led his audience into 
new and fascinating regions of electric wave theory and demonstra- 
tion. The lecture was listened to by a crowded audience with sus- 
tained interest. It was followed by an earnest and spirited discussion 
in which Prof. Pupin and Mr. C. O. Mailloux took part. The fol- 
lowing-named members were elected: William C. Ward, C. G. 
Owens, G. H. Hodges, Joseph M. Roman, H. G. Stott, C. D. Gray, 
C. H. Nichols, Robert P. Parrott, M. J. Maguire, Charles C. Mathews, 
Walter Lawrance, Frank W. Uttal, Rea B. McVey, W. Guy Ritter, 
F. J. McMahon, Robert Thistlewhite and Paul T. Kenny. 


MULTIPOLAR, SINGLE-PHASE MOTOR.—Unequal division 
of current between brushes of like polarity in multipolar motors 
having parallel-wound armatures may be due to a variety of causes, 
such as differences in brush resistances and unequal magnetization 
of the field-magnet pole pieces. Such unequal division of current is 
avoided in direct-current motors by connecting together points in 
the armature windings which at any instant occupy corresponding 
positions with reference to the field magnet pole pieces, or which are 
normally 6f equal potential. To provide simple means for equalizing 
the potential between brushes of like polarity in alternating-current 
motors, Mr. B. G. Lamme, according to a patent granted January 
17, connects the terminals of a suitable inductive winding, such as 
a transformer or choke-coil winding, to those two brushes of a four- 
pole machine which should be normally of the same potential and 
connects likewise the terminals of another similar winding to the 
remaining two brushes. The middle point of each inductive wind- 
ing is tapped to form the corresponding armature terminal lead. 
When equal currents pass differentially through the two halves of 
the inductive winding its inductance disappears, and the coil acts 
as a plain resistance. If, however, the resistance of one brush of 
a set is greater than that of the other, a greater current will tend 
to pass to the latter brush through one portion of the winding, which 
portion acts inductively upon the other half and tends thereby to 
equalize the currents in the two portions 


INSTITUTE ANNUAL DINNER—The preparations for the 
annual dinner of the American Institute of Electrical Engineers are 
being pushed actively, and the affair promises to be a great success. 
It will be devoted, as already announced, to signalizing the triumphs 
of electric traction. President Lieb has appointed the following com- 
mittee, which is already at work: Messrs. T. C. Martin, chairman; 
W. C. Gotshall, L. B. Stillwell, H. G. Stott, Calvin W. Rice, F. C. 
Bates, H. W. Blake, P. G. Gossler, E. B. Katte, C. W. Price, W. A. 
Pearson and W. L. Conwell. This committee has organized and sub- 
committees are at work on different features of the banquet. Some 
original and novel features will be included, and it is believed that 
the oratory will be unusually interesting. Messrs. Frank J. Sprague 
and Leo Daft are to speak for the Institute pioneers in this great 
field of electrical development. The banquet will be held in the 
grand ballroom of the Waldorf-Astoria on February 8, and it is 
expected that between 400 and 500 will be present, including many 
ladies. Tickets are $5 each, exclusive of wine. It may be mentioned 
that in addition to the features connected with the dinner itself there 
will be exhibited, for the first time, the beautiful oil painting just 
presented by the British Institution of Electrical Engineers as a 
souvenir of last year’s visit to the Institute, representing Dr. Gilbert 
making magnetic experiments before Queen Elizabeth. The bust 
of Prof. Ferraris, also presented to the Institute last year, will be 
exhibited in the Astor Gallery reception room. 








; 
: 











190 ELECTRICAL WORLD anp ENGINEER. 


MICHIGAN ELECTRIC ASSOCIATION.—The 1904 Transac- 
tions of the Michigan Electric Association will soon be issued in 
the form of a cloth-bound book comprising about 130 pages. 





ILLINOIS STATE ELECTRICAL ASSOCIATION.—Mr, D. 
Davis, of Litchfield, Ill, has been elected secretary of the Illinois 
State Electric Association. Mr. H. E. Chubbock, the retiring sec- 
retary, was elected a member of the Executive Committee. 





DEATH OF MR. E. H. MULLIN.—It is with deep regret that 
we learn just as these pages go to press of the sudden death from 
heart failure of Mr. E. H. Mullin, of the New York office of the 
General Electric Company, on January 25. He had been at his home 
at Milburn, N. J., ill with grip for the last four or five days, but 
was expecting to return to his office. 





LARGE TAXES.—In regard to the taxes paid by private com- 
panies, and usually overlooked in municipal plant figuring, it is in- 
teresting to note that the Boston Edison Company and the West 
End Street Railway Company are among the very largest taxpayers 
in the capital of Massachusetts. The Boston Edison Company has 
a tax valuation of $10,729,100 and pays $163,082. The West End 
Street Railway has a valuation of $6,872,300 and pays a tax of 
$104,458. 


CONTRACTORS’ MEETING.—The seventh annual meeting of 
the Electrical Contractors’ Association of New York State was held 
at the Chamber of Commerce in Troy, N. Y., last week. Among 
those in attendance was Walter H. Morton, secretary of the national 
association. After lunch the guests were escorted by President 
Barnes and Secretary Hutton, of the Chamber of Commerce, to 
the collar factory of Cluett, Peabody & Co. While a good deal of 
business was transacted there was none of outside importance, and 
everything was done in executive session. 





TELEPHONE INFORMATION.—In a report recently made at 
a meeting of the stockholders of the Chicago Telephone Company, 
it was stated that by an actual count on a certain day, 28,877 requests 
for the “correct time” were received and answered. United States 
Weather Bureau predictions are given daily upon request from sub- 
scribers in the suburban and rural exchanges. On the evening of 
the presidential election it is stated that 3,500 subscribers were as 
quickly and fully informed as to returns in their farm houses as if 
they had resided in the city. 





RADIUM SWINDLING.—A well-known sporting doctor in New 
York City, with two assistants or alleged confederates, has been 
arrested on charges of swindling. These persons, it is said, -gave 
vials of “radium” to a patient and the victim says that they had 
already collected as much as $10,000 from him, without any benefit 
to him. The arrests were made by the District Attorney’s office. 
The “radium” solution was applied hypodermically. The County 
Medical Society got some of the stuff, made tests and found not the 
slightest trace of radium, the dose consisting of gentian, iron and a 
few simple tonic drugs. 

ELECTRICAL CONTRACTORS’ ASSOCIATIONS.—The Ohio 
State Electrical Contractors’ Association held a meeting at Cleveland 
on January 11, which was attended by practically the entire member- 
ship. Mr. W. H. Morton, secretary of the National Electrical Con- 
tractors’ Association, addressed the meeting on the subject of the 
work of the national body. The New York association held its 
annual meeting on January 27 and the Connecticut association will 
shortly hold a special meeting in New Haven for the purpose of 
hearing an account of the work which the National Association is 
furthering. The latter body has, during the past quarter, increased 
its membership by 25 per cent. 





OPERATION ON EDISON.—Mtr. T. A. Edison has been oper- 


ated upon this week for a mastoid abscess behind the left ear. The 
operation was decided upon very suddenly to avoid blood poisoning. 
The operation was performed under anesthetics at his home in 
Llewellyn Park, Orange Mountains. Mr. Edison, as is generally 
known, has been partially deaf for many years. About a year ago he 
began to suffer from his ears, but did not let it in any way interfere 
with work. In fact, Mr. Edison had been postponing his annual trip 
to his Florida plantation in order to carry out some new experiments 
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in which he is deeply interested. An operation was broached several 
days ago, but there was strong hope that it might be avoided. 





GASOLINE-ELECTRIC LOCOMOTIVES.—lIn the paper read 
last week by Mr. W. B. Potter before the New York Railroad 
Club, printed elsewhere in abstract, is an interesting announcement 
of the plans of the General Electric Company with respect to a 
system of electric traction analogous to that which Mr. Ward 
Leonard has advocated for some years, and which in one form was 
the subject of the Heilmann experiments in France. As will be 
seen, the General Electric Company will employ the gasoline engine 
for prime-mover, instead of the steam engine, as in the case of the 
Heilmann locomotive. With this system of electric traction at last 
taken up in this country, and under trial on an extensive scale in 
Switzerland, there is promise that its real status will soon be de- 
termined. 


INFLUENCE MACHINE FOR OPERATING SPARKING 
PLUGS.—In order to provide a water-proof influence machine, giv- 
ing such a series of spark discharges as are suitable for the operation 
of sparking plugs in internal combustion engines, Prof. Elihu Thom- 
son has devised a compact oil-insulated electrostatic influence ma- 
chine for which a patent was granted January 3, 1905. The outer 
casing consists of plates of insulating material in which are embedded 
four sectors, in two pairs of two each. The circular disc of insulat- 
ing material, on which are mounted a plurality of sheet metal seg- 
ments, almost fills the narrow space between the sheets forming 
the outer casing. The object of this construction is to have as little 
air as possible in contact with the movable mechanism, thus pre- 
venting the production of ozone in any quantity and avoiding the 
damaging effect of the same on the insulation and other materials 
subject to its oxidizing effects. The casing is fluid-tight, so that 
it may be filled with an inert gas or liquid, kerosene oil having been 
found well adapted for this purpose. 


MAY CLOSE MUNICIPAL PLANT.—The Hudson River 
Power Company has made a proposition to the city of Watervliet, 
N. Y., to furnish the municipality with power for lighting the 
streets. The company has been working on its system in Watervliet 
for more than a year and a half, and recently the Common Council 
gave it permission to construct and operate its high-tension lines, 
which was all that it lacked for completion. With this work done, 
the company is able to furnish power much cheaper than the city 
could make it at the municipal plant. It now costs the city between 
$10,000 and $11,000 per year to operate the plant and lights, while 
the Hudson River Power Company states that the entire system with 
its power could be operated for about $7,500 per year. Should the 
proposition be accepted, it would necessarily do away with the 
electric light plant now operated by the city, and the services of the 
superintendent, engineer, fireman and two trimmers. In the near 
future Watervliet will be the principal station for the power com- 
pany this side of Glens Falls. It now has a temporary power station 
at the head and recently purchased more land, upon which the per- 
manent power station will be built. 


BAD MUNICIPAL BOOKKEEPING.—The following from the 
New York Times of January 16 brings out points what the daily 
papers are only too prone to overlook: “There seems to be some 
sort of a spell on the municipal ownership people that prevents 
them from keeping their books as to show the exact financial results 
of their operations. This is not less to be lamented by those who 
hope to find in such ownership of public utilities a remedy for many’ 
existing evils than by the antagonists of the hopeful ones, who think 
the plan dangerous and chimerical. The common tendency of the 
innovators was well illustrated by a Chicago man, called as a witness 
last week by Comptroller Grout. The expert declared that with a 
municipal plant arc lights have cost Chicago about $55 per year, but 
when he was questioned by a representative of one of the local com- 
panies, he admitted that the $55 did not include any allowance for 
the taxes a private concern would have paid, none for depreciation, 
and none for return on capital invested. Possibly with reasonable 
amounts added for all these things, the Chicago price would still 
not be brought up to the New York price, but it was very evident 
that the witness did not know what Chicago is really paying for her 
arc lights, and he hurt the municipal ownership cause instead of 
helping it.” 
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District Electric Power Distribution. 


N example of the tendency abroad toward the distribution of 
A electricity over considerable districts from one or more cen- 
tral generating plants supplying numerous localities which 
otherwise would each have its local generating plant, is exemplified 
by the system of the South Wales Electric Power Distribution Com- 
pany, which has recently begun operation in England. In this case 
by far the greater part of the load is for power purposes, only one 
small town being supplied with electrical energy in bulk for lighting 
purposes—in this case the municipality looking after the distribution 
to individual consumers. At present the connections with the system 
amount to 9,000 hp. The extent of the system is illustrated in Fig. 
2, from which it will be seen that there are four generating plants. 
Within the district covered are the towns of Cardiff, Swansea, and 
Newport, which towns are supplied with municipal plants. While 
the company is allowed to supply in these towns with the consent of 
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the municipality (in each case there is a large investiment in the 
municipal plants) it is not believed that the municipalities will not 
consent to take advantage of the company’s service. There are 
other small towns within the distr€ct which already have their gener- 
ating plants, and to these the company may supply current in bulk, 
whether for ‘light or power. The works and collieries to which the 
company is supplying power are shown on the map; the routes of the 
existing high pressure and extra high-pressure feeders are indicated 
and the positions of the stations and sub-stations shown. 

For the purpose of supply, the area is divided into four sub- 
districts, each with its own generating station. The power house at 
Treforest is the largest, and here three-phase currents are generated 
at 11,000 volts and 25 cycles. At Cwmbran the same voltage and fre- 
quency have been adopted for the longer feeders, while in the terri- 
tory near the station the distribution is at 2,200 volts. At Bridgend 
two-phase currents are generated at 3,000 volts and 60 cycles, and 
at Neath two-phase currents at 2,200 volts and 50 cycles. The higher 
frequency at the latter two stations was adopted partly because they 
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supply alternating current for lighting to the local authorities, and 
partly because the Bridgend sub-station had to be started as early 
and two-phase, apparatus was immediately 
available from manufacturers’ stock. The present area covered is 
1,034 sq. miles. It is proposed to extend the operations to Carmar- 
thenshire, thus adding 960 square miles. In the latter case a trans- 
mission voltage of 30,000 will probably be used. 

Fig. 1 shows the Treforest generating station, a plan of which 
is given in Fig. 9 and a cross-section in Fig. 8. At present the 
capacity of this power house is only 5,000 kw, but there is space 
available for an extension giving a final capacity of 72,500 kw. Coal 
is obtained from a railroad siding built on an embankment and the 
cars are lowered from this embankment to a track on the ground 
level by means of a hydraulic lift, a compressor for which is driven 
by a 50-hp series-wound electric motor. An _ electrically-driven 
winch hauls the cars on to the lift and they are hauled by an electric 
locomotive to the coal elevator, a distance of some 500 ft., the loco- 
motive being fitted with a single 1o-hp motor. A 35-hp motor serves 


as_ possible, 60-cycle 
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Room, TREFOREST Power House. 


to tip the car and to actuate a mechanism which shifts the coal on 
to a conveyor and to drive this conveyor, which transfers the coal to 
the bunkers above the boiler house. 

Twenty-four boilers will be installed in the boiler house, which 
is about 250 ft. long, all being of the Niclausse water-tube type. A 
feature of this boiler is that access is not required to the back or 
sides, either for cleaning or for the removal of tube. The tubes 
can be withdrawn and put in place again and every part of the boiler 
examined and overhauled from the front alone. In this type the 
heating surface consists entirely of tubes closed at the back end and 
which receive their supply of water from an internal circulating tube. 
The front ends are connected by headers which at the top enter 
into a horizontal water and steam drum. All of the boiler house 


The pumps are kept running at 
constant speed, and all regulation of the feed is accomplished at 
the boiler check valve. 

At present there are installed two Willans-Ganz three-phase, al- 
ternating-current units,- each rated at 2,500 kw. 


auxiliaries are electrically-driven. 


The engines are 
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of the well-known Willans & Robinson type. The alternators gen- 
erate at 11,200 to 12,000 volts and 25 cycles. They are star-wound, 
but the neutral of the star is not grounded; the alternator frames, 
however, are connected to earth. The exciters on the alternator 
shaft generate 420 amp. at 80 volts for full load. Regulation is 
effected on the exciter fields alone. In addition to the alternators 
there are two 240-kw, direct-current sets for driving the auxiliaries 
in the station, and a 300-kw, three-phase set for taking the light load 
or supplying at 2,200 volts consumers comparatively near the works. 
The 300-kw alternators are Westinghouse 10-pole machines, running 
at 300 r.p.m. 

Both the low-pressure and high-pressure switchboards were sup- 
plied by Messrs. Ferranti. In the case of the high-pressure board 
the feeder panels are arranged so that either of the three feeders 
can be switched on to what is known as a mains charging device, 
shown in Fig. 7. The mains are connected through a resistance 
instead of switching them directly on to the bus-bars and running 
the risk of raising resonance effects. The resistance in this case 
is a long spiral-of metal tape dipping into a porcelain tube filled 
with water, at the bottom of which are mercury contacts. There 
are a pair of these spirals for each phase and they are all connected 
mechanically to the same handle. When the handle is up the current 
passes through the spirals and through the water resistance; as the 
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handle is pushed down more and more of the turns of the spirals 
make contact with the water and shorten the circuit until, when 
the mercury contacts at the bottom are reached the whole is short- 
circuited and the main feeder switch may be closed and the mains 
charging switch opened. 

At present only three high-tension feeders leave the works, con- 
sisting of three-core, lead-covered cables armored with galvanized 
steel wires. The lead covering and sheathing is well earthed at 
frequent intervals and at the sub-stations are connected to a copper 
plate 9 ft. square sunk in the ground and surrounded by coke. 
Manila paper, thoroughly impregnated with bitumen and an oil 
specially prepared for the purpose, constitutes the dielectric, and the 
cores after being laid together are passed through a wax and bitumen 
compound on the way to the lead press. Before leaving the factory 
the cores are tested at 20,000 volts, and this test is repeated after 
laying and jointing. The usual sleeve joint is made; then the sleeve 
after being wiped is filled with compound through two holes which 
are afterward soldered up, and the armoring is bound over it with 
binding wire. The whole joint is then placed in a cast-iron joint box 
and this again is filled with compound. The cables are laid solid 
in earthenware ducts. 

The Cwmbran generating station is at present equipped only with 
300-kw units. There are three of these, consisting of Westinghouse 
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alternators direct-connected to Willans engines, and supplying three- 
phase currents at 2,200 volts and 25 cycles. The 2,200-volt switch- 
board is of the standard Westinghouse design. There are two in- 
dependent bus-bars, one for the generator voltage and the other for 
the 11,000 transformed voltage. The transformers are double- 
wound, one secondary coil supplying current at 440 volts for use 
quite near the station, and the other secondary stepping up to 11,000 
volts for the longer feeders. There are three of these transformers, 
each being rated at 300 kw, or 150 kw for each of the secondary 
windings. The high-voltage windings are delta-connected. 

Up to the present practically all the sub-stations on the system 
are fitted with stationary transformers as two-phase or three-phase 
currents are employed at nearly all the works. The chief exception 
is that of a large iron and steel works, where continuous current 
has been preferred. At present a temporary steam-driven installa- 
tion is in use there, but a motor-generator sub-station is being erected 
in the works. This sub-station will be run by the owners of the 
works, the South Wales Company supplying three-phase currents 
to it at a suitable pressure for the motor-generators. An interest- 
ing application of electric power at these works is the Wellman 
furnace charger, used for charging open-hearth furnaces. This 
machine has four motions, each driven by a separate Westinghouse 
series motor and controlled by a separate controller. The first 
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motion is a longitudinal travel, the whole machine moving up and 
down in front of the furnaces; the second is the cross traverse of 
the crab carrying the “porter” bar, at the end of which is a tub to 
take up the charge for the furnace. The third motion tips this 
bar up or down, and the fourth rotates it. A charge is thus picked 
up and carried to the furnace; the tub carrying it is pushed forward 
at the proper angle right into the furnace and then rotated so as to 
empty the charge in the furnace. A few seconds only are occupied 
by the whole process, the only har¥d labor required being the manip- 
ulation of the controllers on the cab of the charger and the opening 
of the furnace door. Charging similar furnaces by hand or with 
the assistance of an ordinary traveling crane would take many min- 
utes, and moreover the furnace door would be open longer. As the 
position of the trucks from which the scrap or ingots are carried 
and the height of the furnace doors are always the same, the opera- 
tion of the car by the driver is very quick and almost automatic, 
and the great advantage is gained over a traveling crane that the 
charge is conveyed right into the furnace and not merely to the 
door. 

At present the largest motor on the South Wales Company’s mains 
is a 400-hp induction motor, which runs off the 2,000-volt, 25-cycle, 
three-phase supply from the Cwmbran station. This motor drives 
two sets of rolls at a wire-drawing mill. Fig. 4 is a general view of 
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the motor and switchboard. The motor takes current directly at 


2,000 volts; the rotor is of the wound type, with a three-phase wind- 
ing, and a water resistance is inserted in the rotor circuit at starting. 





FIG. 3.—HIGH-TENSION PLUG BOARD AND OIL SWITCH, PANTEG STATION. 
The handles working this resistance are seen at the bottom of the 
panel. At the end of the motor shaft there is a handle which short- 
circuits the rotor coils and lifts the brushes from the slip rings, it 
being operated by hand as soon as the motor has attained its full 
speed and all the resistance is out of the rotor circuit. The stator 
circuit is closed by a three-phase oil switch, the handle of which is 
seen above the water resistance, both the switch itself and the three 
fuses in series with it being at the back of the board. Rope drive is 
employed between the motor and the rolls; the motor runs at 280 
r.p.m., and the rolls at 208 and 480 r.p.m. respectively. 

Some smaller motors (20-hp and 8-hp) are in use at the same 
works. These have short-circuited rotors, but are started by means 
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FIG. 4.—400-HP MOTOR, OAKFIELD STEEL WIRE 
of an “auto-transformer.” In this the mains are connected together 
through choking coils, in the starting position, and tappings are 
taken off to the stator of the motor so that the motor starts up 
under reduced pressure. As soon as speed is attained the mains 
are switched over direct to the stator. The connections are shown 


in Fig. 10. It may be mentioned that this method of starting is 
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employed in the majority of cases for motors above 6 hp and below 
35 hp; above 35 hp the South Wales Company insists on the em- 
ployment of starting resistances in the rotor circuits. Probably the 
greatest part of the load on the South Wales network is by “main 
and tail” haulage gear at various collieries. 

Figs. 3 and 6 show the arrangements adopted in the majority of 
the sub-stations. Each sub-station equipment consists generally of 


three three-phase oil switches of special design, and a high-tension 





FIG. 5.—TREFOREST POWER HOUSE. 

three-phase and a low-tension three-phase fuseboard, one board deal- 
ing with each side of the transformers. The high-tension fuseboard 
is fitted with sparklet fuses. On the low-tension fuseboard the fuses 
are of the porcelain plug tubular type, the fuse being placed inside 
a thick asbestos tube made from one piece of asbestos paper. 

The incoming and outgoing three-phase cables, carrying the 11,- 
000-volt current, are each controlled by one of the main oil switches, 
the third oil switch being used for disconnecting the sub-station 
and is designed for breaking the magnetizing current of the trans- 
formers only. The main 11,000-volt, three-phase oil switches are 
of a special design, four breaks in series per phase being provided. 





0.—TRANSFORMERS 


FIG. AND FUSE BOARD, PANTEG STATION. 

The switches are of a capacity of 120 amp. per phase. The whole 
of the live parts are under oil. Each of the three switches is fitted 
into a separate brick cubicle with a concrete top, a g-in. brick wall 
being between the operator and the switches. The operating gear 
for the switches is brought to the front of the wall to the handle, 


and all the switch framing and metal work is earthed. 
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ciple and are looped in, one main coming in and the other main 
going out at each sub-station, and both ends of the ring terminating 


1 The mains feeding the sub-stations are all laid on the ring prin- 
j 
i 
In this way there can be no interruption 


at the generating station. 
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AND SECTIONS OF CHARGING DEVICE, 


——PART ELEVATION 


FIG. 7. 


of the supply should any section of the main break down. So far, 
however, there have been no breakdowns in the cable (except in one 
instance in which the cable was pulled up 
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the station itself there are also two 100-kw transformers (and one 
spare one) transforming down the two-phase pressure to 500 volts. 
Current is supplied at this pressure to about 320 hp of motors, to a 
joinery, brewery, brickworks two quarries, a blacksmiths’ and fitting 
shop and a pottery, all within a short distance of the house. Ar- 
rangements are also being made for a 16-hour pumping supply, the 
South Wales Company to choose the 16 hours of the day during 
which the supply is to be taken. It is expected by this means to give 
to the station a very high load factor, which fact will allow the 
charge for the service to be correspondingly reduced. 

For the week ending November 12, 1904, 11,720 units were gen- 
erated at the Bridgend works, of which 78.2 per cent. was sold, 
the load factor being 31.9 per cent. and the total works cost 0.79 d. 
Typical load curves present the peculiar characteristic of having 
four peaks instead of one. The load curves of the larger power 
houses, when they are more fully loaded, will be even flatter than 
at present. 

The power house built at Neath may be described as being a build- 
ing similar to that at Cwmbran, with plant similar to Bridgend. It 
has been built mainly to satisfy the requirements of the Neath Cor- 
poration and Rural District Council, and arrangements are also 
being made with three other local authorities—viz.: Briton Ferry, 
Aberavon and the Margam—for “bulk” supply. 

When the district has been a little more. deyeloped it is proposed 
to connect all the power houses together by overhead mains, in which 


a pressure of 25,000 or 30,000 volts will be employed. 
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are led from trifurcating boxes, lead-covered 
vulcanized rubber cables being led out. Al 
four cables are joined to a sleeve on the 
box by means of a wiped joint. The early 
part of this article describes the Treforest 
and Cwmbran power houses, and it will only 
be necessary to add brief descriptions of the 
remaining generating stations. At the bridg- ro meet ast OO 
end station there are at present only two 
200-kw sets and one 70-kw set. The larger 
units are Willans compound three-crank 
engines, driving Westinghouse dynamos at 
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phase currents at 3,000 volts. The exciters 
are belt-driven from the alternator shafts. 
The switchboards at the Bridgend station 
and the sub-stations have been supplied by 
the Westinghouse Company. The station 
is situated in the town itself, and it feeds a 
sub-station for the “bulk” supply of Bridg- 
end and two sub-stations at the Glamorgan County Council Asy- 
lums. From all three of these, alternating current is supplied 
at 210 volts on each phase. Each of the asylums has an equiv- 
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FIG. 9.—PLAN OF TREFOREST PLANT. 


The consulting engineers for the work are Messrs. Bramwell and 
Mr. E. L. Hill is general manager and Mr. E. E. Soden 
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8.—CROSS-SECTIONS OF TREFOREST POWER HOUSE. 
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alent of between 6,000 and 7,000 8-cp lamps, and in one of them 


there is 70 hp of motors. They are under contract to take 


at least 50,000 kw-hours per annum each, but as a matter of fact 
they consume nearly 150,000 kw-hours per year between them. 
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FIG. I0.—DIAGRAM OF CONNECTIONS OF AUTO- 
TRANSFORMER STARTING SWITCH. 


was the chief distribution engineer of the company, but has, within 
a very recent period, left South Wales to take up the position of 
general manager to the Cleveland & Durham County Electric Pow- 
er Company. 
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A Working Diagram of the Alternating-Cur- 
rent Synchronous Motor. 





By A. E. KENNELLY. 

HE following graphical method of representing the relations 
between the e.m.f’s, currents and power in a single-phase syn- 
chronous-motor circuit is easily understood and seems to be 

new. It resembles in some respects the diagram of Prof. F. G. 
Baum*, but also differs therefrom in many particulars. 

The diagram, although single-phase, is immediately applicable to 
three-phase motor systems, since any balanced three-phase system 
is well known to be capable of being analyzed into three independent 
star-branch, single-phase systems. 

In the case of a simple direct-current circuit (Fig. 1), with a 
generator, G, producing a constant pressure, EZ, volts, at the ter- 

A B 





Cc D 
FIG. I.—SIMPLE DIRECT-CURRENT TRANSMISSION SYSTEM. 
minals, A C, and a direct-current motor, M, with a c.e.m.f. of e volts 
and a total resistance in the motor (including the leads A B and C D) 
of R ohms; we have the following well-known conditions: 


E—e E 
amperes. 


(1) 


-=el=— — —- watts, (2) 
where p is the power converted from the electrical to the mechanical 
type, and equal to the load of the motor plus its internal frictions. 
Similarly, in the case of a simple alternating-current circuit (Fig. 
2) with a singe-phase generator producing a constant effective pres- 
sure, E, volts at the terminals, 4 C, and a single-phase motor, M, 











FIG. 2.—SIMPLE ALTERNATING-CURRENT, SINGLE-PHASE TRANSMIS- 
SION SYSTEM. 


with a c.e.m.f. of e effective volts, and a total impedance in the motor 
(including the leads A B, CD) of Z= R-+X= Z |B ohms (where 








tan B = -, we have the following well-known conditions: 
E—e|x E |e e|lx—B 
lvy= Ze = = = : amperes. (3) 
Ee é 
bp=elcos (v—x) = . cos the tee watts. (4) 


Here equation (3) corresponds to equation (1), but is a plane vector 
equation, E being chosen as of standard phase, e having a phase 
angle, x, and J a phase angle ¥, with relation thereto. 

It is assumed that the synchronous impedance, Z, and likewise its 
components, J? and X, remain constant at all loads of the motor. 
This assumption is known to be liable to error. In nearly all prac- 
tical cases, however, the synchronous impedance of a synchronous 
motor is sufficiently nearly constant to give reliable results from an 
engineering standpoint. 

Equation (4) corresponds to (2) and is, like the latter, a scalar, 
or non-vector equation. It contains six elements, namely, the im- 
pressed e.m.f., E, at generator terminals, the motor c.e.m.f., ¢, the 
motor armature phase, x, of angular displacement with respect to 
the generator armature, the impedance, Z, in ohms, the impedance 
angle, 8, and the power, p, watts developed by the motor, including 





*F. G. Baum, “Electrical World and Engineer,” vol. xxxvii, No. 20, p. 822, 
May 11, 1901, “A Simple Diagram Showing the Regulation of a Transmission 
System for Any Load and Any Power Factor.” 
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its own frictions. Among these elements, Z and 8 are assumed con- 
stant, while the remaining four, E, e, x and p are subject to varia- 
tion. In practice, the power, /, is assigned by the load on the motor, 
which may vary from time to time, while the e.m.f’s, E and e, are 
determined by the excitations of the generator and motor, leaving the 
motor armature angle, x, as the automatic flexible link which main- 
tains the required relations expressed in equations (3) and (4). 
If, then, we can compute the angle x for any assigned set of con- 
ditions between p, E and e, the complete solution follows. 
Proceeding now to the construction of the diagram to be con- 
sidered (Fig. 3) let us assume that the motor is excited to a con- 
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FIG. 3.—E.M.F. DIAGRAM OF TRANSMISSION SYSTEM. 


stant e.m.f., e volts. Draw a straight line, A B, representing, to a 
suitable scale of volts, the magnitude e. Extend AB to R, the 
distance, BR, representing, to another suitable scale of ohms, the 
resistance, R, of the motor and transmission leads. At R erect the 
perpendicular, R Z, to the same scale of ohms representing the re- 
actance, X, of motor and transmission leads. Then BZ will repre- 
sent the impedance, Z, of the motor and leads, having the angle 
ZBR=B8. Extend the line B Z, which may be called the impedance 
line, downwards, and let fall the line A H, from A, perpendicularly 
upon it. The line A H may, for convenience, be called the generator 
line. 

If the load on the motor, plus its internal frictions, be p watts, 


let 1 = —. 


> 


€ 


Then i will be the current strength which at unity power 


factor would just suffice to carry the load. We may call i the mini- 
mum load current. The drop of pressure which the minimum load 
current would establish in the impedance, Z, of the motor and leads 
would be iZ volts, and may be similarly called the minimum load 
drop. With center, B, lay off, along the impedance line, BZ, a 
voltage, B O, equal to the minimum load drop, iZ, and to the same 
scale as that for the line dB = e. Then through O draw a line, 
O M, equal to and parallel to B A, and, therefore, also representing 
to scale the motor c.e.m.f., e. With center, O, and a radius of lengfh 
equal, on the voltage scale, to the impressed e.m.f., Z, at generator 
terminals, intersect the generator line. From the point of inter- 
section, G, draw GM and GO. Then the triangle OGM will be 
the e.m.f. triangle of the system. The side, OM, is made equal to 
e. The side, OG, is made equal to E. The side, G M, will be equal 
to the drop of pressure, JZ, produced by the actual current, /, 
through the impedance, Z. This voltage drop, GM = 7Z, divided 
by the impedance, Z |8, gives the vector, GT = / amp., drawn to 
a suitable scale of current strength, and making an angle, TG M = 
8, with JZ. The current, J, makes an angle, TGO = 7, with the 
impressed e.m.f., E. In the case represented by Fig. 3, the angle 
Y = + 12°; or, the current delivered to the motor leads the pressure 
at the generator terminals by 12°, or the 1/30th of a cycle. 

The proof of the construction follows at once from equation (4) by 
inspection. 

If we keep the total load, p, constant, as well as the motor excita- 
tion and c.e.m.f., e, but vary the impressed e.m.f., E, at generator 
terminals, the construction of the diagram shows that the point G, 
or vertex of the e.m.f. triangle, O M G, will move along the generator 
line. It will move toward A for increasing impressed e.m.f. and to- 





evisaier=n-sparsstduet 
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ward H for decreasing impressed e.m.f. The side O M of the triangle 
will, however, remain fixed so long as the total load, p, remains un- 
changed. There are a number of points on the generator line at 
which the conditions of the triangle possess theoretical interest; but 
there are at least three points of practical importance which are in- 
dicated in Fig. 4. This diagram represents the case of a single- 


phase motor having a c.e.m.f. e¢ = 1,000 volts (corresponding also 
}z 
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FIG. 4.—DIAGRAM INDICATING THE POINTS AG AND G’ ON THE GEN- 


ERATOR LINE OF MINIMUM CURRENT, EQUALITY OF E.M.F. AND 
UNITY POWER FACTOR AT GENERATOR, BESPECTIVELY. 


to the case of one star c.e.m.f. in a three-phase meotor of 1,732 volts). 
The impedance of the motor armature and leads is taken as Z = 5 
ohms, with a resistance of R = 0.5, a reactance, X, = 4.975 ohms, 
and the angle, 8 = ZBR = 84° 16’. The load, p, including fric- 
tions, is 60,000 watts, so that the minimum load current, 1 = 60 amp. 
The minimum load drop is iZ = BO = 60 X 5 = 300 volts. Fol- 
lowing the preceding construction, O M is taken equal and paralliel 
to 4 B = 1,000 volts. 

(1) It is evident from the diagram that the smallest drop, J Z, 
which will satisfy the load conditions is the perpendicular distance, 
M A, drawn from M to the generator line. This drop, M A, is, in 
fact, equal and parallel to B O, or 300 volts. The impressed e.m.f., 
E, will then be OA = 1,044 volts. The current will then be 
directed along AB, in opposite phase to the c.e.m.f. and lagging 
16° 37’ behind the impressed e.m.f., E = A O. 

(2) Ifthe impressed e.m.f., E, be reduced from 1,044 volts to 1,000 
volts, or equal to e, it will, in the case represented by Fig. 4, recede 
to G, a distance AG = 79.2 scale units. The impedance drop will 
then be increased from MA to MG. The component, A G, may be 
called the wattless component of the drop in this condition. The 
power factor of the motor with respect to its c.e.m.f. will be the ratio 


MA 
——- = 0.967. The current, /, will lag behind the impressed e.m.f., 


MG 


E, by an angle ¥ of 3° 11’, as shown. 

(3) As the point G retreats along the generator line toward N, 
the angle MGO increases. At some point, G’, the current, J, will 
come into phase with the impressed e.m.f., E; when the angle M GO 
= 8; unless the total load, p, be relatively much greater than is 
represented in the diagram. To find the point G’ of unity power 
factor at generator terminals, bisect A B in m, and project the per- 
pendicular, mm’, to the line 4B until it intersects AH at m’. 
Through m’ draw m’M equal and parallel to A M or to BO. With 
center, M, and radius m’A, intersect m’A in G’, which will be the 
required point. In this case the distance, 4d G’ = 99.4 scale units. 
Although the generator is now working at unity power factor at its 
terminals, the current strength will be greater than the minimum for 





MG' 
the load, in the ratio ———— = 1.054, and the motor power factor with 
1A 
MA I 
respect to its c.e.m.f. will be = = 0.949. 
MG’ 1.054 


As the point G continues to retreat toward H, the impressed 
e.m.f., E, diminishes, and the current, J, increases together with 
the drop, JZ. The current, /, will also lead the impressed e.m.f. until 
the point G” is reached, such that m’G” = m’G’. The point for 
maximum lead, corresponding to the maximum angle, MGO, will 
be at N, not far from the middle point of A H. 

Finally, the minimum value of impressed e.m.f., E, which will 
carry the load on the motor, will be OH, perpendicular to the gen- 
erator line and 400 volts in the case of Fig. 4. The drop will then 
be MH, with a large wattless component. 

Points to the right of H on the generator line, as at K, represent 
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theoretical cases of carrying the load with a very large wattless cur- 
rent. In practice, the entire region from N to K and beyond may 
be looked upon as of merely theoretical interest. 

On the other hand, increasing the impressed e.m.f. from A toward 
h, within a reasonable range, the point G takes positions of prac- 
tical utility.. Thus at g, such that 4g = AG, the wattless component 
of current with respect to the c.e.m.f. will be the same as for the 
case of G, or equality of e.m.f. and cem.f. The current, J, will, 
however, lag more and more with respect to E as the point G 
advances, 

Theoretically, therefore, any triangle is a possible triangle for the 
total load, p, the apex of which rests somewhere on the generator 
line. From a practical standpoint it must lie, say, between A and 
N; while for the best working conditions the range is yet narrower, 
say from g to G’. 

For convenience of inspection the conditions of the triangle, O MG 
in the case considered are tabulated below for the seven points dis- 
cussed. 

pb = 60,000 volts; e = 1,000 volts; Z = 5 |84° 16’ ohms. 
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G 905.7 409.8 71°.41’ 954.1 84°.16’ 190.8 0° 78,202 18,202 
N 478.5 653.4 32°.01’ 564.8 110°.ro’ 113 +25°.54’ 66,380 6,380 
G 99.4 980.0 18°.20' 316.1 84°.16’ 63.2 0° 61,998 1,998 
G 79.2 1000 17°53" 310.3 81°.04’ 62.1 — 3°%.11’ 61,925 1,925 
A Oo 1044 16°.37’ 300.0 67°.39' 60 —16°.37’ 61,800 1,800 
g —79.2 1146 14°.32 310.3 54°.48’ 62.1 —z29°.28’ 61,975 1,975 





When a motor is operated from a constant-potential system, the 
excitation and c.e.m.f. of the motor are usually adjusted to the re- 
quired power factor, so that e becomes the variable and E constant, 
the reverse condition to that assumed in the diagram. Nevertheless, 
the diagram probably presents the simplest graphical relation be- 
tween E and e for any required working condition, and hence the in- 
verse relation of e to E may readily be perceived therefrom. 

The analysis hitherto has been entirely graphical. It is sometimes 
convenient, however, to obtain numerical results algebraically. The 
following formule may, therefore, be serviceable: 

To find the distance, dG = +, along the generator line corre- 
sponding to a given current phase angle, 7: 


2a " 
e cos ¥ = i, — | sin 6 — sin ¥ ) (5) 
e 


2 sin 6 











= 


where 6 = 8 + ¥, and a = M A or the minimum load drop. 
When ¥ = 0, this reduces to 


e | a oo ee a 
= ——< I +4]/1 —f— sin B 6 
2 sin B } \ e ( a 
This establishes the distance x = A G’. 
Conversely, for any given value of x, the corresponding value of 
the angle 5 = OGM is given by 


asin B + x cos B 
tan 8 = — _— (7) 
a ee 
—_— — xrsinB-+acosB 


e 





The value of 6 is a maximum when 


a | 
ff == cS Co per ; - 
cos B ) .4 a , . ( (8) 


This establishes the distance + — AN. 


eee 





Thus, to compute the distance + = AG’ (Fig. 4), for the case of 
unity power factor at generator terminals, we have, by (6): 








PP a (= ae ‘4 


1,000 
= 502.5 (1 + VI — 0.3564) = 502.5 
== 802.5 << 0.1077 = 00.35 and 502.5 


(1 + 0.8023) 
X 1.8023 = 995.5. 
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Again, to find the distance x = AWN (Fig. 4), for maximum cur- 
rent lead, we have by (8): 


ay! is 


= 3,000 (V1I.333 — 0.9905) = 478.5 


2 
—— 


1,000 





&= 


XK 0.1 — 0.995 
300 





Electric Power from Welland Canal.—II. 





T Hamilton, where the great bulk of the electric energy gen- 
A erated at the foot of the Niagara escarpment, 34 miles away, 
is consumed, there are three sets of distribution lines. One 

set includes the circuits of series enclosed arc lamps for street light- 
ing. Another limited type of distribution is that on the three-wire 
system at 250 and 500 volts for the operation of direct-current ele- 
vator motors exclusively. The most important distribution lines, 


which carry much the greater part of both the lighting and motor © 


loads, are those that deliver two-phase current at 66 cycles and 2,400 
volts. 

All of these distribution lines radiate from one or the other of 
the two city sub-stations, “A” and “B,” and they are all carried 
overhead on wooden poles. For commercial arc and incandescent 
lighting the line pressure of 2,400 volts is generally reduced to 
about 115 volts by pole transformers, while for induction motors 
the common voltage is about 500. In the case of many large con- 
sumers, however, especially factories, the full line voltage of 2,400 
goes to transformers on their own premises. Though the area of 
Hamilton is not large, its main portion being closely built on a level 
tract about three miles long and 114 miles wide between the escarp- 
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FIG. I.—MAP OF HAMILTON RAILWAY LINES. 


ment and the lake shore, its manufacturing importance is great, and 
in the value of manufactured products it ranks third, if not second, 
among the cities of Canada. The manufacturing industries include 
about 300 separate plants, and furnish the most important market 
for the transmitted water power. 

The abundance of electric power at low prices also reacts on the 
manufacturing industries at Hamilton and seems to be an important 
factor in their rapid growth. An example of this sort is seen in the 
large, new works of the Canadian Westinghouse Company at Ham- 
ilton, which are to be driven entirely with transmitted water power 
and induction motors. The equipment of these works is not yet com- 
pleted. Several examples of the motor equipments in manufactur- 
ing plants show that electric power has been adopted by very large 
users on the heaviest classes of work. Thus the B. Greening Wire 
Company has a motor equipment with 192% hp aggregate capacity, 
the largest motor being rated at 50 and the smallest at 15 hp. An- 
other large motor equipment amounting to 582 hp in total rating is 
that of the Canadian Cotton Mills, where the largest motor has a 
capacity of 150 and the smallest a capacity of 3 hp. The Imperial 
Cotton Mills use motors that range from 10 to 200 hp capacity each, 
and have a total rating of 1,035 hp. In the rolling mills of the 
Hamilton Steel & Iron Company the smallest motor is rated at 20 
and the largest at 850 hp, and the total capacity there in use reaches 
1,010 hp. At the great plant of the international Harvester Com- 
pany the motor equipment reaches a total c-;acity of 1,937 hp, the 
smallest being of the 15 and the largest of the 50-hp size. 
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fi is not price alone that influences the use of motor equipments 
in all of the numerous plants where they have displaced steam power. 
Thus at the works of the Hamilton Steel & Iron Company it was 
stated that for the work of rolling bar iron and steel the induction 
motors used were more desirable than steam engines, because of the 
greater constancy of the motor speed. For the five plants just named 
the motor equipments foot up to a total capacity of 4,756% hp. 
While it is not possible to state the total capacity of motors con- 
nected to the electric lines in Hamilton, it seems probable that their 
combined rating is several times that just named. The large amounts 
of energy consumed by these motor loads are shown by the meter 
records of 131,715 hp-hours during a month of 242 working hours 
by the Imperial Cotton Mills, 191,768 hp-hours during a month of 
720 working hours by the Hamilton Steel & Iron Mills, and 233,160 
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FIG, 2.—AMPERE CHART, JANUARY 6, 1904. 


hp-hours during a month of 244 working hours at the plant of the 
International Harvester Company. 

Besides supplying all of the electric light and stationary motor 
loads in Hamilton, the transmitted water power also operates all of 
the electric car lines in and radiating from that city. These street 
car lines have a combined equipment of 60 motor cars that range 
from 16 to 45 ft. in length, besides two sweepers, two rotary snow 
plows and a number of trailers. 

Ampere charts of the generating station that draws its water from 
the Welland Canal show the rapid growth of its load and the great 
preponderance of the motor over the lighting service. On January 
6, 1904, the maximum ampere load at the water power plant was 
barely 2,000, while on December 5, 1904, eleven months later, the 
maximum load was up to 3,400 amp., an increase of 70 per cent. For 
the earlier date the average ampere load during the 24 hours was 
1,274, and on December 5, 1904, the like average was 2,250 amp., an 
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FIG. 3.—AMPERE CHART, FEBRUARY 3, 1904. 


increase of 76 per cent., or 6 per cent. more than the increase of max- 
imum load. Between the dates above named the lowest maximum 
load shown on the curves was 1,750 amp., on February 3, 1904, and 
the lowest average load was 1,109 amp., on the same date. The 
January 6 curve shows a minimum load of 640 amp. between 1 and 
4.30 a.m., and the December 5 curve shows a minimum load of 
1,300 to 1,500 amp., between 1 and 4 a.m. During the interval be- 
tween these dates the lowest minimum day load shown by the curves 
was 470 to 350 amp., from 2 to 6 a.m., on April 2, 1904. 

A striking feature of the curves for ten months, from January 
to October, 1904, inclusive, is the fact that the maximum loads oc- 
curred during daylight hours and more often between 7 and 10 a.m., 





f 
f 
¢ 








198 ELECTRICAL WORLD anv ENGINEER. 


showing clearly the use of energy for power purposes rather fhan 
for lighting. Apparently the lighting load is of growing importance, 
however, or else some of the factories are increasing their proportion 
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FIG. 4.—AMPERE CHART, APRIL 2, 1904. 


of night work, for on November 2, 1904, the maximum load occurred 
at about 5 p.m., and again at this hour on December 5, 1904. 

The day load begins to come on rapidly at about 6 a.m., reaches a 
point near its maximum at 7.30 a.m., and falls but little below the 
maximum until after 6 p.m., save during the noon hour. These 
characteristics of the load are well illustrated by the curve of De- 
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FIG. 5.—AMPERE CHART, JUNE 8, 1904. 


cember 5, 1904, which shows that at 6 a.m. the amperes were 1,200, 
from 7.30 a.m. to I1.45 a.m. between 3,200 and 3,000, and from 1.30 
to 6 p.m. between 2, and 3,400. Normal generator voltage at the 
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water power plant is about 2,400, but this is varied between 2,000 
and 2,600 volts to compensate for line losses under different loads, 
so as to keep a nearly uniform voltage at the Hamilton sub-stations. 

Charges for electric current for power purposes in Hamilton are 
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made up of two items in each case. First there is a fixed charge 
per annum that varies with the maximum amount of power used at 
any time by each consumer. Besides this fixed charge there is a 
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FIG. 7.—AMPERE CHART, OCTOBER 5, 1904. 


meter rate per horse-power-hour that applies to all of the energy 
actually consumed by each customer. There is also a small rent 
charged for meters. Per electric horse-power-hour the regular rate 
is three cents, but this is subject to a discount when the number 
of horse-power-hours per month is 200 or more. For a consumption 
of at least 200 but less than 300 hp-hours per month the discount 
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FIG. 8.—AMPERE CHART, NOVEMBER 2, 1904. 


applying to the rate of 3 cents is 7 per cent. If the energy con- 
sumption reaches 1,000 hp-hours per month the discount rises to 46 
per cent., and the actual net rate per horse-power-hour is 1.62 cents. 
Where 1,500 hp-hours are consumed during a month the discount 
is 54 per cent., and the net meter charge is 1.38 cents per electric 
horse-power-hour. For a consumption of 2,000 hp-hours in one 
month the corresponding discount is 60 per cent. on the three-cent 
rate and the net meter charge per electric horse-power drops to 1.2 
cents. With moderate fixed charges according to the maximum 
power used, these net rates are decidedly below the cost of steam 
power. 

The above hydro-electric system from the Welland Canal to the 
premises of consumers in Hamilton is owned and operated by the 























FIG. 9.—AMPERE CHART, DECEMBER 5, 1904. 


Hamilton Cataract Power, Light & Traction Company, Limited, of 
that city. To the general manager of this company, Mr. William 
C. Hawkins, is due much of the credit for its success, and thanks 
for the data that have made the foregoing description possible. In- 
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cluded in the operating company are no less than eight distinct cor- 
. porations, as follows: 

The Hamilton Electric: Light & Cataract Power Company, Limited ; 
the Cataract Power Company, of Hamilton; Hamilton Electric Light 
& Power Company; the Electrical Power & Manufacturing Company ; 
Dundas Electric Company; Hamilton Street Railway; Hamilton 
Radial Electric Railway; Hamilton & Dundas Street Railway. 
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The Tantalum Incandescent Lamp. 





OME time ago we printed a cable dispatch stating that Siemens 
S & Halske, of Berlin, had perfected a new type of incandescent 
lamp having an efficiency much higher than that of the carbon 
filament lamp, the lamp being reported as having a filament of vana- 
dium. We are now enabled to give an account in detail of the new 
lamp, from which it will be seen that the material of the filament 
is tantalum, and not vanadium. 

With the fundamental principle a starting point, that the visible 
part of the radiation from an incandescent lamp filament increases 
progressively with the temperature of the filament, Messrs. Siemens 
& Halske several years ago began elaborate laboratory experiments 
to discover a material for filaments that would withstand a much 
higher temperature than the incandescent lamp filament can econom- 
ically endure. Dr. W. von Bolton was placed in charge of this work, 
and took up in turn for investigation a number of metals, the melting 
points of which are known to be considerably above 2,000° C. It 
was found that vanadium, as obtained from the electrolytic decom- 
position of vanadic acid, had a melting point too low for the pur- 
pose in view. Niobium and tantalum, of the same group, were then 
taken up, and while the former was found to have a melting point 
considerably above that of vanadium, it was yet too low; moreover, 
filaments made of this material had a strong tendency to disintegrate 
when heated by the electric current. 

In the experiments with tantalum, potassium tantalo-fluoride was 
reduced, and the finely divided tantalum obtained became fairly co- 
herent on rolling, enabling metallic filaments to be obtained. Tan- 
talum oxide mixed with paraffine was made into the form: of fila- 
ments and reduced to a metallic state. In these experiments there 
was for the first time observed a minute globule of molten tantalum, 
which was of sufficient toughness to permit hammering and drawing 
into wire. Following up this observation, tantalum powder was 
melted in a vacuum and then it was found that the highly heated 
metal parted with the gases it contained. In this manner the first 
filaments of pure tantalum metal were produced which, however, 
were quite small. When they had been used in lamps with promise 
of good results, an attempt was made to devise a definite process 
of purification. Potassium tantalo-fluoride reduced to metallic pow- 
der contains a Small proportion of oxide and of hydrogen, absorbed 
during the reduction. When the powder was melted in a vacuum 
the oxide and absorbed gas disappeared and a reguline metal re- 
mained, and on carefully remelting no appreciable impurities could 
be detected in it. 

The chemical properties of this pure tantalum are very remarkable. 
When cold the material resists chemical agents strongly; it is not 
attacked by boiling hydrochloric acid, aqua regia, nitric acid or 
sulphuric acid, and it is also indifferent to alkaline solutions; it is 
attacked solely by hydrofluoric acid. Heated in the air it assumes 
a yellow tint at about 400° C., like steel, and also like steel, the tint 
changes to dark blue when the tantalum is exposed for some time 
to 500° C., or for a shorter time to 600° C. Thin wires of it burn, 
when ignited, with low intensity and without any noticeable flame. 
It greedily absorbs hydrogen as well as nitrogen, even at a low red 
heat, forming with them combinations of a metallic appearance, but 
rather brittle. It combines with carbon very easily, forming several 
carbides which, as far as they are at present known, are all of metallic 
appearance, but very hard and brittle. The product which Moissan 
thought was tantalum was clearly a carbide of this kind or an alloy 
of a carbide with pure tantalum. When in the form of powder still 
containing, as previously stated, oxide and hydrogen,” the specific 
gravity is about 14; when purified by fusion and drawn into wire, 
it has a specific gravity of 16.8. It is somewhat darker than plati- 
num and has a hardness about that of mild steel, but shows greater 
tensile strength than steel does. It is malleable, although the effect 
of hammering is relatively small, so that the operation must be rather 
long and severe to extend the metal into a sheet. It can be rolled 
as well as drawn into very fine wire. Its tensile strength as a wire 

























































ELECTRICAL WORLD anno ENGINEER. 199 


is remarkably high and amounts to 133,000 pounds per sq. in., while 
the corresponding figure for good steel is 100,000 to 112,000, accord- 
ing to Kohlrausch. ' 

The electrical resistance of the material at indoor temperature is 
0.165 ohms for a length of one meter and a section of one square 
millimeter (specific conductivity as compared with mercury, 6.06) ; 
the temperature coefficient is positive and has a value of 0.30 be- 
tween 0 and 100° C.; at the temperature assumed by thie incan- 
descent filament in the lamp under a load of 1.5 watts per cp, the 
resistance rises to 0.830 ohm for a length of 1 meter and a section 
of 1 sq. mm. The coefficient of linear thermal expansion between 
0° and 60° C. is 0.0000079, according to experiments made by the 
Imperial Normal-Aichungs (standard measurement) commission. 
Fusion is preceded by a gradual softening which appears to extend 
over a range of temperature of several hundred degrees. 

The specific heat is 0.0365, so that the atomic heat is 6.64, which 
is in accord with the law established by Dulong and Petit. 

The development of a commercial lamp from the data of Dr. 
Bolton’s experiments was in charge of Dr. O. Feuerlein. The first trials 
with wires of about .03 mm. diameter gave most promising results. 
They confirmed the fact that tantalum has a very high melting point, 
and that it is but slightly subject to dispersion in a vacuum, even 
when carrying a strong current. The first tantalum lamp that proved 
to a certain extent satisfactory, in that it admitted of an exact meas- 
urement of the electric and photometric conditions, and stood a burn- 




















FIGS. I, 2 AND 3.—FORMS OF TANTALUM FILAMENTS. 


ing test for some time, was completed just about two years ago, 
namely, on December 28, 1902. 

In proportion as the chemical and mechanical process developed 
and the material became purer and the wires more uniform, the 
results obtained with the lamps also improved. The lamps lasted 
longer and blackened less. At the same time the specific resistance 
decreased until it had dropped to the present figure of 0.165 for the 
pure metal. 

In order to attain the construction of a practical and useful lamp 
for standard tensions and illuminating values, the problem was pre- 
sented of drawing the tantalum wire in sufficient lengths down to a 
diameter of 0.05 to 0.06 mm. In July, 1903, the first tantalum lamp 
was made with a filament of about 0.05 mm. diameter. It had a 
bow-shaped filament about 5 cm. long and its measurements were 
9 volts, 0.58 amp. and 3 cp at 1.7 watts per cp. On the basis of these 
figures a lamp having the same quality and diameter of wire and at 
the same economy on a I10-volt circuit must have a filament 65 cm. 
long and would give 38 cp illuminating value. 

The next problem was to suitably and reliably mount a filament 
rather more than 60 cm. long within a glass globe which should not 
exceed to any great extent the dimensions of the usual incandescent 
lamps. Like all other metallic filaments which have hitherto been 
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used for incandescent lamps, the tantalum wire presents the diffi- 
culty that it softens sensibly at the temperature corresponding with 
a load of 1.7 watts per cp. To use loop-shaped or spiral filaments 
similar to the carbon filaments of the common incandescent lamps, 
was, therefore, out of the question. There was no difficulty in sus- 
pending the bows, but in that case the lamps would have to be used 
exclusively in a vertical position, a limitation to be avoided under 
all circumstances. Besides, such a construction would necessitate 
firmly staying the bows to prevent them from becoming entangled 
during the transport of the lamps. Nor did lamps made with bows 
of corrugated wire (Fig. 1) or of plain or corrugated metal ribbon 
give satisfaction; for although the bows were certainly shortened in 
this way, there were other drawbacks which caused this construc- 
tion to be abandoned. 

It soon became apparent that the one road to success lay in the 
direction of dividing the filament into a number of short, straight 
lengths supported at their ends in insulated holders. In this manner, 
in September, 1903, the first really serviceable lamps for about 110 
volts were produced. This lamp is illustrated in Fig. 2, and it will 
be seen that it contains two glass supporters cast to a central wire 
holder; each support carries laterally 12 arms having small hooks 
at their ends and insulated from each other. Through these 24 
hooks the thin tantalum wire is drawn up and down. This is be- 
lieved to be the first metallic incandescent lamp for nearly 110 volts, 
which, like the common carbon glow lamp, can burn in any position 
whatsoever. This lamp supplied. about 25 cp on a 94-volt circuit at 
1.7 watts per cp. It lasted for 260 hours and lost during that time 
9.5 per cent. of its illuminating value. 

Among other constructions tried, instead of one long filament a 
number of short pieces of wire were fixed on a supporting frame; 
these pieces, connected in series, made up the total length required. 
Fig. 3 represents a lamp thus constructed, the wire being strung 
obliquely in 16 straight pieces between two insulated supporting stars. 
Such lamps offer the advantage that short pieces of filament can be 
used in the manufacture. But they are only reliable if the wires 
used in the same lamp are absolutely uniform in diameter and 
quality. In the end the shape was arrived at represented in Fig. 4 
for 110 volts, 22 cp and 1.7 watt per cp. 

In this form, differing from most of the previous constructions, 
the central support consists of a short glass rod carrying two sup- 
porters into which the arms, bent upward and downward in the 
shape of an umbrella, are cast. The upper star has 11, the lower 12 
arms, each upper arm being in a vertical plane midway between the 
vertical planes in which two adjacent lower arms lie. Between 
these 11-12 arms, which are bent into hooks at their ends, the entire 
length of the filament is drawn zig-zag. Its extremities, held by two 
of the lower arms, are connected with the foot of the lamp by means 
of platinum strips. 

The standard type for 110 volts, 22 cp and 1.7 watt per cp has a 
filament 65 cm. long and 0.05 mm. in diameter. The weight of this 
filament is 0.022 grams, so that about 45,000 lamps contain together 
1 kilo of tantalum. 

The shape of the glass globe is adapted to the frame described 
above. Care has been taken to make it of a size not exceeding the 
usual maximum dimensions of common incandescent lamps of the 
same candle-power. 

This shape offers a number of noticeable advantages. In the first 
instance it is very stable and will stand strong shocks without damage 
to the lamp. A considerable number of such lamps sent across the 
sea to try their resistance to the hardships of transport, came back 
unhurt, although they were packed just like common glow lamps 
and no special care in any respect had been taken in their handling. 
The lamp burns, of course, in any position and can, therefore, be 
held in any kind of fitting. The light is rather white and agreeable. 
Its effect is particularly steady if the lamps are provided with ground 
glass globes. 

Numerous trials for lengthy periods of time, at loads varying within 
the range of 1.2 to 3.4 watts per cp, have proved that the tantalum 
lamp consumes about 50 per cent. less current at the same voltage, 
with the same intensity of light and the same useful life, than the 
carbon filament lamp; or that it supplies about double the light of 
the carbon filament lamp at the same consumption of current, while 
at the same economy the life of the tantalum lamp is several times 
that of the carbon type. Moreover, at an initial load of 1.7 watt 


per cp the tantalum lamp has an average life quite sufficient for all 
practical requirements, so that this rate of consumption has been 
standardized for the r1o-volt lamp. 


Trials at a load ‘of 1.2 watt 
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per cp have given a life of several hundred hours, but in this case 
the lamps are very sensitive to variations of pressure and often 
showed an early decrease of illuminating value. The useful life of 
the tantalum lamp, i. e., the life within which it loses 20 per cent. 
of its initial illuminating value, averages between 400 and 600 hours 
at 1.7 watt per cp. Some specimens have proved to have a useful 
life of as much as somewhat above 1,200 hours. The absolute life 
is in general much longer than the useful life and amounts to an 
average of 800-1,000 hours under normal working conditions. Fur- 
ther, the tantalum lamp blackens but little, unless it has been strongly 
overheated during work in consequence of partial short-circuiting 
of the filament. 

As to the behavior of the tantalum lamp during the whole course 
of its life, the first fact worthy of note is that, like some carbon 
lamps, the illuminating value increases at the beginning, generally 
after a few hours, by 15 to 20 per cent. In the same way the con- 
sumption of current rises by about 3 to 6 per cent., while the con- 
sumption of energy decreases. After that the illuminating value 
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FIG. 4.—TANTALUM LAMP. 


gradually decreases, while a corresponding increase of the consump- 
tion of energy occurs. 

The average behavior of the 22-cp lamp at 110 volts with reference 
to its various periods of life is shown in the following table, which 
refers to Hefner units (elsewhere English units being used) : 


Life hours. Hefner c.p. Amperes. Watts per Hefner c.p. 
o 25 0.36 1.5 
5 28 0.37 1.3 
150 25 0.36 1.5 
300 22 0.36 1.6 
500 20 0.36 1.9 
1000 18 0.35 2.1 


The initial increase of illuminating value and of current consumed 
is doubtless caused by a change in the structure of the tantalum wire, 
this change being accompanied by a reduction of resistance and, con- 
sequently, of the phenomena resulting therefrom. 

After some use the filament presents a radical change in appear- 
ance when viewed with the naked eye. While the fresh filament 
has a perfectly smooth and cylindrical surface, the latter acquires a 
peculiarly glistening aspect as the filament grows old, so that a lamp 
having served for some time can be readily distinguished from a 
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new lamp. When looked at under the microscope, the filament that 
has burned for a length of time shows a clear tendency toward con- 
traction and formation of drops or beads. 

Fig. 5 is an illustration of a piece of filament in its fresh state and 
of the same piece after 1,000 hours of service, in both cases 100 times 
the natural size. This gradual shortening of the filament can also 
be observed in the lamps themselves and offers a further indication 
of the time of life of a lamp. 

Fig. 6 represents the filament frame of a new lamp. It will be 
noticed that the tantalum wire is led up and down and hangs loose 
on the supporting frame in easy, wide arches, without sharp bends. 
But after being used for some time the aspect of the lamp is quite 
different. As shown in Fig. 7, the wire has contracted, the wide 
arches have disappeared and sharp-pointed angles have taken their 
place. 

While with all other incandescent lamps the burning through of 
the filament is tantamount to the economical death of the lamp, it 














FIG. 5.—PIECE OF FILAMENT. 


may happen with tantalum lamps that they burn through several 
times without loss; on the contrary, each burning through is followed 
by an increase, often considerable, of the illuminating value. This 
peculiar result is due to the fact that in many cases a broken wire 
comes in contact with its neighbor, so that the circuit is again estab- 
lished. A part of the filament is thus cut out of the circuit and the 
lamp consequently burns more intensely and sometimes even too 
intensely, in which case, of course, only a short span of life is left 
to it. Yet in more than one lamp under observation the filament 
broke after a short period of service and then broke repeatedly, but 
notwithstanding this the lamp had a life of more than 1,000 hours. 
A lamp with a broken filament has been made serviceable again by 
tapping it to bring the broken piece into contact with its neighbor. 
Fig. 8 represents the frame of a lamp where the filament was burned 
through in three places and yet continued to do service. For the 
sake of clearness the back spans of the filament have been omitted 
in the drawing, while the front spans which were carrying the cur- 
rent are drawn in specially heavy lines. 


After serving for some time, say 200 to 300 hours, the tantalum 
filament loses a great deal of its mechanical resistance. While, as 
has been stated by Dr. Bolton, tantalum wire, when new, has a 
greater tensile strength than steel, it becomes brittle and will break 
easily in the course of its life as a filament. It is, therefore, advisable, 
when lamps have served for some time, not to remove them from 
their old fittings and put them into new ones, as that might easily 
cause the filament to break. New lamps are not very sensitive to 
strong shocks, even while burning, but when this alteration ‘n the 
filament has happened, it is well to preserve them from shocks. 

As to the behavior of the tantalum lamp under a heavy overload, 
trials have shown a great superiority over the carbon filament lamp. 
Tantalum lamps for 110 volts, 22 cp and 1.7 watt per cp only burn 
out at 260 to 300 volts, if the tension is increased slowly and grad- 
ually. The superiority of the tantalum over the carbon filament 


lamp with regard to blackening of the glass globe can also be proved 
in a few hours by means of comparative burning tests at about 30 
per cent. 


overload. Another advantage of the tantalum lamp is 
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that the resistance of tantalum, like that of all other metals, strongly 
increases with the rise of temperature, while carbon is known to 
diminish in resistance when it is hot. In Fig. 9 the variation of the 
resistance of tantalum and of carbon as a function of the lamp 
tension is graphically represented, 100 being assumed as the value 
of tension and resistance at the load of 1.7 watt per cp, so that for 
each percentage of variation of the tension the respective percentage 
of variation of the resistance is shown. 

It will be seen in the first instance that the resistance of tantalum 
increases to more than five times its original value at the transition 
of the material from the cold state to a load of 1.7 watt per cp, while 
the resistance of carbon decreases at that change to about one-half 
of its initial value. It will further be noticed that even at a higher 
load of current the resistance of tantalum goes on rising, while the 
resistance of carbon keeps dropping. Therefore, the increase or de- 
crease of voltage will cause the intensity of current, and with it the 
illuminating value, to rise or drop at a quicker rate in the carbon 




















FIGS. 6, 7 AND 8.—FILAMENT FRAMES. 


than in the tantalum lamp, and, consequently, the latter is less sen- 
sitive to variations of voltage than the former. 

At present the lamp is commercially manufactured (awaiting the 
erection of a larger building for the production of tantalum) only 
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FIG. 9.—CURVES OF CARBON AND TANTALUM RESISTANCES. 


for 100 to 120 volts, which supplies 22 cp at 110 volts, or will have 
a higher or lower illuminating value if worked at correspondingly 
higher or lower tensions. 
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Hong Kong Electric Railway. 








An electric railway has been in operation in Hong Kong since 
last August. The total length of single track is 14 miles, which is 
laid over 9% miles of route; 86-pound rails with 6-o copper bonds 
are used. The feeder cables are laid underground. There are two 
550-volt generators, each direct-connected to an engine having a 
maximum capacity of 550 hp. There are 26 single-deck and 16 open 
cross-bench cars, mounted on Brill trucks. The plant was installed 
by Dick, Kerr & Co., of London. 
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Central Station Distribution. 





An interesting paper was presented at the recent meeting of the 
Northwestern Electrical Association by Mr. C. H. Williams, of the 
Madison (Wis.) Electric Light Company, dealing with the elements 
affecting costs and losses in distributing circuits. As introductory to 
his treatment of the subject, Mr. Williams stated that engineers are 
gauged by the results which they obtain, and in this particular line 
the gauge is most likely to be graduated in dollars or dividends, and 
the dividends will not be forthcoming unless good service is ren- 
dered, while good service cannot be secured without following 
sound engineering principles. 

The load which is carried on the several circuits of a distribut- 
ing system depends upon local conditions, the two most important 
of which are the average length of the feeders and the operating cost 
of generating the current. The copper losses in the feeders for any 
assumed load, figured on the operating cost of generation, compared 
with interest on line investment, fixes the load to be carried. From 
an example cited, the author shows that one cannot predetermine 
a certain drop which shall be allowed in every case, but each case 
must be worked out for itself. In secondary work the practice is 
becoming more and more common of making an interconnected, 
three-wire network, which allows of a close secondary regulation 
throughout large districts, and also does away with a large per- 
centage of idle transformer capacity, which, consequently, reduces 
the iron losses. 

Conditions, such as active lights per 100 ft. of territory fed, de- 
termine the proper sizes of transformers and feeders, and to facili- 
tate ready interchanging, and prevent the necessity of carrying half 
a dozen different sizes of fuses and supplies, multiplicity of sizes 
of transformers and secondary feeders should be avoided. 

Determining or estimating the load, the sizes of transformers 
depend upon whether the load is scattered over a large territory, or 
bunched within comparatively narrow limits, and the difference be- 
tween the interest and depreciation on the transformer investment, 
together with the cost of current for iron losses for the several 
sizes of transformers under consideration, on the one hand, and the 
corresponding interest and depreciation on the investment required 
for the secondary copper, together with the secondary /’R loss on 
the other hand, determines the size of transformer to be used. 

It is good practice to adopt some standard size of transformer for 
residence lighting which covers the conditions for the larger part 
of the territory under consideration, and to adopt a larger size for 
the business districts. The number of sizes will then be cut down 
to two, and a careful study of the conditions will generally demon- 
strate that this is advisable. 

The matter of regulation may be figured for the cost of lamp re- 
newals—provided an accurate record is obtainable of the number 
of connected lamps, whereby the consumption per lamp per year may 
be calculated. If we assume the use of 3.5-watt lamps, and have 
nearly perfect regulation, and find the average consumption per lamp 
per year to be 20 kw-hours, the cost of renewals for each lamp 
figures out to be the cost of the lamp, plus the cost of the labor of 
changing and photometering each lamp, times the connected load 
in lamps and on the assumption of a 750-hour life, the actual cost 
for lamp renewals for the system is $.00435 per kw-hour. With a 
variation of voltage of but one per cent. the life of the lamp drops 
to 615 hours and the cost of renewal, as shown by the author, is 
$.00536 per kw-hour, which is an increase of .oo1o1 per kw-hour, or 
for a station with 42,000 lamps connected with an average consump- 
tion of 20 kw-hours per lamp per year, and money available at 6 
per cent., $14,140 could be spent to better the conditions of regu- 
lations if this one per cent. variation could be wiped out, the interest 
on this amount just equaling the money saved by the decreased 
lamp renewals. 

With 2 per cent. regulation, the cost would be 1.48 times the 
above, and with 4 per cent. regulation the cost for lamp renewals 
would be 1.48 times that for 2 per cent. regulation. The matter of 
regulation is a very important one to the central station, in addition 
to the consideration of the question of satisfactory service. 

Turning to the station as the source of regulation, it is found that 
the only way possible to accomplish it is to install sufficient feeder 
regulators on the various circuits, and to provide either compensat- 
ing voltmeters or pressure wires, regulating each circuit separately 
by hand. In some stations automatic regulators may be made to 


take care of the changes by properly changing the excitation of the 
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generator, but in the larger stations where of late large polyphase 
current machines are being operated, it is next to impossible to keep 
the load sufficiently well balanced to maintain equal secondary pres- 
sures on the different phases without the aid of circuit regulators 
working tirough a considerable range. 

In Madison the regulation is obtained by supplying two of the six 
circuits with feeder regulators, and after paralleling the generators 
and exciters, regulating them as one unit automatically from a 
center of distribution of one of the remaining circuits through a 
pressure wire controlling an automatic regulator, and very satisfac- 
tory results are obtained in this way. 

The automatic regulator used at Madison is a Chapman voltage 
regulator, built by the Belknap Motor Company, and five years’ use 
has proved its worth. It consists of a relay connected to a pair of 
No. 6 pressure wires run to the secondary center of distribution of 
a primary circuit; a rheostat is connected into the fields of one of 
the exciters, and a pair of working solenoids operate the rheostat. 
An arm carrying contact shoe is attached to the cores of the sole- 
noids, the latter having two windings, one of which is fed with the 
relay current, and this, in turn, induces a current in the secondary in 
the same direction, thereby preventing sparking. 

Another item of importance is the inherent regulation of a trans- 
former, and by regulation is meant the ratio of the drop of secondary 
voltage from no load to full load. With transformers of poor reg- 
ulation on the circuits, difficult problems will enter when an endeavor 
is made to give all consumers equal and normal voltage, which would 
necessitate pronounced changes in secondary feeders, or a still more 
objectionable change in a substitution of lamps of different voltages 
and efficiencies. 

The insulation having been proven satisfactory, the, interest on 
the investment for the transformer, together with the core loss in 
kilowatts, times 24 hours per day every day in the year, times the 
generating cost per kilowatt-hour, and the full load copper loss 
times the equivalent number of hours during which the transformer 
would operate full loaded, times the generating cost per kilowatt- 
hour, give the data necessary for finding the actual cost per annum 
of operating each type of transformer, when operating on a 24-hour 
lighting load, so that the other conditions being the same the most 
desirable type is determined. 

It is apparent from the foregoing that the conditions under which 
the transformer is to be operated have much to do in determining 
the value of the different factors; for instance, the iron loss goes 
on as long as the transformer remains in circuit, while the copper 
loss is nil so long as no current is flowing, and increases with the 
square of the current as the load is increased. 

If, then, a transformer is to be selected for a lighting load where 
it is on the circuit 24 hours per day, and furnishes a total amount 
of power equivalent to its full load for but two hours per day, it is 
of first importance, so far as the losses are concerned, to obtain a 
transformer with a low iron loss, and, on the other hand, if the 
transformer is to be fully loaded all day, it is much more essential 
that the copper loss should be as low as possible. In any case, the 
two losses must be taken into consideration, and the expenses figured 
for each before an intelligent selection can be made. 

Quite recently there has been placed upon the market an instru- 
ment designed by Mr. C. W. Humphrey, which is invaluable in 
determining the division of load on the several branches between 
transformers working on an interconnected secondary network. 
The instrument consists of a small series transformer, the coil of 
which is placed on an iron ring, so arranged that a small segment 
of the ring can be opened and closed over the conductor carrying 
the current to be measured. The transformer proper, which weighs 
about two pounds, is connected to 60 ft. of flexible duplex cable, the 
free ends of the cable being fitted with terminals suitable for clamp- 
ing in the binding posts of a portable ammeter. The ammeter, which 
in reality is a milli-voltmeter properly graduated, reads direct the 
value of the current flowing in the conductor. 

By means of this instrument a large system can be checked up in 
a single evening. One man takes the small coil to the top of the 
pole and snaps it successively onto the two outside wires of the three- 
wire secondaries leaving the transformer, and another man at the 
foot of the pole on the ground reads and records the load that each 
side is carrying. By the use of this instrument it is shown that no 
matter how carefully an estimate may be made as to what the prob- 
able division of load will be, that gross errors will be found, one 
transformer carrying much more load than was intended for it, and 
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one side of the system may be found overloaded, while the other 
will be found to be underloaded. 

In connection with this method of keeping connected load records, 
a card system adapts itself admirably. The system in use at Madison 
is described in detail. 

A record is kept of all meters sent out on each circuit, their make, 
size and type, and a record of their test, and from this data the 
meter shunt loss may be easily calculated for each month, a careful 
_test having been made of a sufficient number of meters to obtain a 
constant for the shunt loss of each size and make and type of meter. 

The average shunt loss for late type alternating-current lighting 
meters may be considered to be about 2% watts, and as the average 
loss is so small, one would naturally think that this loss could almost 
be neglected, but this is far from true; for instance, the station 
under consideration had one circuit where the meter shunt losses 
aggregated more than did the transformer core losses, being for a 
certain month 5.93 per cent. of the output for meter shunt loss, and 
5.01 per cent. for transformer core loss, and in many cases these 
items will be found to be equal. In the case of T. R. W. type of 
meter, such as are used on most direct-current power circuits, con- 
siderable unaccounted for current may be brought to light by making 
it a rule to give the meter jewels a careful overhauling after each 
run, consisting of 400,000 turns of the shaft, which may easily be 
determined from the reading of the meter. 

The lost and unaccounted for current, besides arising from faulty 
registration, leakage and theft of current, may come from lost 
records. Few plants will find that a careful checking over of their 
circuits will not bring to light some consumers whose names are 
not upon the books. 

The data being collected for the several circuits, it is an easy 
matter to determine where the trouble lies. Such information will 
show at a glance whether or not line losses are excessive, or core 
losses too high, or whether all transformers are properly loaded, 
and, in fact, will enable changes to be made so that the lines may 
be operated at the highest possible efficiency. 

As an illustration, is given a tabulation as worked out for the 
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It is poor policy for a lighting company to allow old lamps to 
remain upon their lines after the same have fallen to 80 per cent. 
of their original candle-power, as the illumination from such lamps 
cannot help but be poor and unsatisfactory, and the consumer will 
have a just ground for complaint. To prevent the existence of 
such a condition it is necessary for a company to make periodic 
wholesale lamp renewals wherein every lamp is taken out of every 
socket and good lamps placed in their stead. The lamps which are 
removed should then be cleaned and photometered, and all lamps 
which fall below 95 per cent. of their original candle-power should 
be culled out as seconds, to be used in attics, garrets and cellars, 
while all falling below 80 per cent. should be placed in the junk pile. 

Mr. Almert asked Mr. Williams as to the cost of keeping such 
elaborate records as he recommends in this paper and also what 
class of help he used. In collecting data on equipments on his cus- 
tomers’ premises recently, he found the expense was considerable, 
but he felt that he would be repaid for it. However, if he were to 
keep such elaborate records as Mr. Williams, the cost might be 
prohibitive. He doubted whether standardizing of transformers 
could be accomplished in many properties as Mr. Williams had been 
able to do in his community. 

Mr. Williams replied that more labor was probably put into the 
determination of the resistance losses on his circuits than in any- 
thing else. This took the entire time of one man for three months. 
After the information was once recorded, it required only a small 
amount of labor to keep it up. Any additions or changes to the 
lines are recorded and the corresponding resistance changes in the 
circuits recorded at the same time. The meter man makes records 
of the losses in every meter that goes out. The superintendent of 
distribution tests all transformers that are put out. The division of 
load between the two sides of the three-wire secondary network 
and the division of load between transformers on a network is 
determined almost entirely by means of the series transformer de- 
vised by Humphreys of Denver, which can be clamped over the con- 
ductor in which the current is to be measured at any point. During 
the time of heavy load in the fall, some of these readings are taken 





Madison plant for an October day. every night. The standard sizes of transformers adopted at Madison 
| 
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I 421,000 28,488 6.76 3,461 82 14,916 3-54 19,006 4.51 1,456 +55 67,327 15.98 
2 522,400 19,752 3.78 6,379 1.22 19,092 3-65 14,103 2.7 2,604 -49 61,930 11.84 
3 300,000 28,680 9.56 4,31 1.44 23,316 7.97 10,744 3.58 1,969 -66 68,749 22.91 
4 413,000 20,712 5.01 3,20 -77 24,504 5-93 20,079 4.86 6,404 1.55 74,907 18.12 
5 477,600 42,576 8.55 3,653 73 18,720 3-76 21,817 4.38 3,297 .68 90,163 18.10 
Total 2,134,000 140,208 6.51 21,014 -97 100,548 4.67 85,749 3.98 15,830 -72 363,076 16.85 
The losses on the soo volt power at the same station for the same time were as follows: 
Per MeterShunt Per Per 
Output. I?R Loss. Cent. Loss. Cent. Total. Cent. 
1,183,400 42,644 3-6 63,571 5-4 106,235 9 





The question of the proper selection of incandescent lamps is a 
very important one to the central station manager. It is undesirable 
to have more than one voltage and more than one wattage of lamps 
in use, as the lamps are sure to get exchanged and mixed up, in- 
creasing the cost of lamp renewals where the low-voltage lamp gets 
installed in place of the higher voltage one, and creating a just cause 
for complaint where the lamp is operated at a voltage lower than 
that for which it was designed. Probably nine-tenths of the cus- 
tomers, if left to purchase their own lamps, would buy a low-effi- 
ciency lamp that would burn 1,500 hours or more, without consider- 
ing that to secure the same candle-power they would be paying for 
about 30 per cent. more current. If the matter is left to the lamp 
salesman he will recommend high-efficiency lamps with the cor- 
responding shorter life, because this will naturally increase the lamp 
sales in his territory. 

Assuming that the lamps are renewed at the end of their useful 
life, or at a time when they have fallen to 80 per cent. of their orig- 
inal candle-power it is shown that the 3.5-watt, 16-cp lamp would 
cost $.0622 more per annum for lamp renewals than would the 4- 
watt, but the 4-watt lamp would cost $.2288 more per lamp per year 
for additional current and interest and depreciation on the addi- 
tional investment, so that, by the use of the 3.5-watt lamp there 
would be a saving of $6,997.20 per annum on a connected load of 
42,000 lamps. 


were 5 and 15-kw capacities, which suits the case at Madison almost 
exactly. The determining of the resistance losses is done by calcu- 
lation from the size of the wire and length of the circuit, the current 
in each circuit being determined by tests under various load condi- 
tions. 

Mr. Almert questioned whether the measurement of current flow- 
ing from a transformer or through a feeder by means of a series 
transformer as described by Mr. Williams would give good results 
because of the difficulty of taking the measurement just at the proper 
time. He asked whether something like a Wright demand meter 
would not be the thing to use in that case. 

Mr. Williams replied that he had used many Wright demand 
meters, but because of the time necessary for them to register the 
full amount of current the load peak might go up and come down 
again before the meter had time to register. He had found that 
it takes about half an hour to get a complete registration on such 
meters. 

Mr. Almert still thought that for general use the introduction of 
a device like the Wright demand meter or a recording ammeter 
for such work was essential. 

Mr. Williams said that they made frequent use of Wright demand 
meters on the primary side of a transformer, but the ease with 
which the series transformer could be used without any interruption 
of the circuit made it advantageous. 
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Single-Phase Alternating-Current Distribu- 
tion. 





An investigation into the relative merits of direct and alternating 
current for general distribution forms the subject of a paper pre- 
sented by Mr. O. M. Rau before the recent meeting of the North- 
western Electrical Association. In discussing the stability of a 60- 
cycle rotary compared to that of a 25-cycle rotary, the author states 
that when driven by a rotating instead of a reciprocating engine the 
stability of the one machine is as reliable as that of the other, and 
therefore the 60-cycle current when generated by means of turbines 
becomes just as suitable for direct-current railway systems as the 
25-cycle, and naturally it is directly applicable for lighting and power 
service, and becomes readily convertible by static transformers for 
the various distributing systems required by a lighting installation. 

The usual practice in operating a direct-current system from a 
high-tension alternating power plant requires the installation of fre- 
quent sub-stations equipped with standard apparatus, consisting 
of necessary transformers, regulators and rotary converters. From 
the sub-station the current is distributed through the usual low- 
tension switchboard, feeders, mains, etc., to the customer’s premises. 
For an alternating-current system the current would be taken directly 
to static transformers, which would be placed at such locations as 
the concentration of the load would indicate, and would be spaced 
at more frequent intervals than rotary sub-stations, thereby avoiding 
the extensive systems of feeders, as the current would be taken di- 
rectly from the low-tension side of the transformers to the mains. 

In comparing the losses of alternating-current and direct-current 
systems, the author bases his calculations on the assumption that 
the static transformers were to be located at the same points as rotary 
sub-stations and in units equivalent to the direct-current rotary con- 
verters, and cut in and out of use similarly to rotary apparatus as 
the load increased or decreased, using the ordinary system of 
feeders as employed on a direct-current system to distribute the 
load to the mains. These calculations gave the following losses of 
the systems as above described: 


Alternating. Direct. 
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These figures leave no doubt as to which is the more efficient 
system, as under any condition of load the alternating-current sys- 
tem will operate with from six to nine per cent. less loss than a 
direct-current system. 

After a most exhaustive investigation as to the relative commercial 
value of the two currents, there was found, in a city of some 600,000 
inhabitants, no installation which is now served by a direct-current 
system which could not be served equally as well, if not better, by 
an alternating-current system. On the favorable showing made by 
this investigation, a change has been made from a direct-current, 
three-wire Edison system to an alternating-current, 60-cycle, single- 
phase system in the city of Racine, which is an active manufactur- 
ing town of 30,000 inhabitants, and where was met every practical 
class of service which could be covered by a central station system. 

In the discussion of Mr. Rau’s paper, the principal objections 
brought up to a change of this kind, from direct to alternating-cur- 
rent service, were the difficulties of getting customers to change 
their motors. Mr. Rau outlined some of the diplomatic methods 
employed in pursuading customers to make the change. In a number 
of cases it was possible to put in several small motors for driving 
different parts of a customer’s factory where before he had been 
using one large motor underloaded most of the time. By putting 
in a small motor for each division of the work it was frequently 
possible to so reduce the customer’s bills that he could pay for the 
change of motors in a reasonably short time. Mr. Almert said that 
he was glad to hear that Mr. Rau had struck a community where 
customers were so easy to handle in making a change of this sort. 
He thought that particular point a little more serious than the 
writer had stated. Where the direct-current motors were 110 or 


220-volt, the prospects of selling them second-hand were fair, but 
old s500-volt motors could hardly be sold at any price xcept for 
junk. 

In answer to a question, Mr. Rau stated that at Racine the largest 
motor was only 5 hp. The reason for this was that manufacturers 
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requiring a greater total power than this were supplied by several 
small motors, thus subdividing the work and often making greater 
economy possible. The motors were run off the same circuits and 
same secondary network as the lights, the transformers being in- 
stalled in large units. In Racine the standard was 50-kw trans- 
formers and there were four or five of them on the same secondary. 
These transformers are controlled by switches so that they can be 
cut out to save transformer losses as the load decreases. This applies 
particularly to the central districts of the city. In the outskirts the 
alternating-current system is practically the same as in other small 
towns. 

Mr. J. M. S. Waring, of the Electric Storage Battery Company, 
was allowed the floor to present the advantages of the storage battery 
on direct-current distribution. 

Mr. Vaughn said that he was familiar with the details of the in- 
vestigation to which Mr. Rau referred. In this particular case a 
good deal of consideration was given to the storage battery question, 
but whatever advantages the storage battery might have as to re- 
liability, reserve or emergency capacity, the carrying of peaks and 
the increased efficiency through the equalization of the load factor, 
it seemed to them, were applicable to either system. The increased 
cost per kilowatt of plant if rotary converters were used to make 
possible the use of storage batteries with the alternating-current 
system was not great enough to counteract the considerable ad- 
vantages in cost, etc., of the alternating-current system over the 
direct-current; consequenly, whatever system was finally decided 
upon, the storage battery could be taken up afterward on its own 
merits. 

Mr. Korst said that another point in the storage battery question 
had not been touched upon, namely, its use in connection with a 
direct-current plant in a water power station, charging the battery 
at no expense during light load and using it to carry the peak. In 
regard to the change which Mr. Rau mentioned from direct-current 
to alternating-current in a certain plant, he thought that if the same 
amount of energy had been put into soliciting new business and in 
advertising, the results would have been far better. He believed 
that the profits from the new business would have been almost double 
what the economies expected in making the change were. While 
on this subject he wished to say that the association ought to devote 
a little more time to the best methods of getting business and hold- 
ing it rather than to the engineering features of the business too 
exclusively. He found in his experience that soliciting helps, ad- 
vertising helps, and many other similar schemes were advantageous 
in getting new business and holding the old business. For instance, 
he pushed heating devices and fans and other little things that in 
themselves did not bring much return, but formed a new tie between 
the customer and plant that made the customer less likely to dis- 
continue service. 

Mr. Rau, in replying to Mr. Korst’s statement as to new business 
in preference to an up-to-date installation, said that new business 
soon makes your present installation overloaded, and it is necessary 
to buy new apparatus. In Racine they had overloaded their ap- 
paratus and it was necessary to get new machinery of the old type 
or to make the change. He could state without any hesitancy that 
it would have been folly to put in a new installation on the old basis. 





Resistance Leads for Single-Phase Motors. 





For the purpose of reducing the sparking between ‘the commu- 
tator cylinder and the brushes of alternating-current commutator 
type of motors, the scheme of connecting the armature windings 
to the commutator bars by means of relatively high resistance leads 
has frequently been proposed. A patent issued January 17 to Mr. 
B. G. Lamme has for its object to so proportion these resistance 
leads that the loss due thereto is reduced to a minimum. 

The current which flows in the coil under the brush is composed 
of two elements, that due to the working current and that due to 
the transformer action of the alternating flux. The amount of the 
induced currents in the armature winding depends upon the e.m.f. 
set up in them by the field magnetization, and upon the amount of 
resistance in the closed circuit introduced by the coils, leads to the 
commutator and the brushes. The inventor states that for minimum 
loss in the leads the induced current should equal the working cur- 
rent of the motor. It is evident, therefore, that the best value for 
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the resistance of the leads is such that the induced currents may be 
limited to one-half the value of the total current supplied to the 
armature from an external source, so as to cause the current induced 
in the leads to equal the working current passing through them. 
Another patent issued on the same date to the same inventor re- 
lates to a method of locating the resistance leads so that greater 
mechanical strength may be afforded the structure than could other- 











DISPOSAL OF HIGH-RESISTANCE LEADS. 


wise be obtained. In order to obtain the proper mechanical strength 
the resistance lead should have a comparatively large cross-sectional 
area, its resistance being proportioned by adjusting its length. As 
shown in the accompanying illustration, the lead is placed in the 
bottom of the armature slot, and preferably in the slot that con- 
tains one side of the corresponding armature coil, and is folded upon 
itself a sufficient number of times to obtain the proper length for 
the desired resistance. If the resistance leads are folded upon them- 
selves an even number of times, the lead becomes non-inductive. 
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Developments in Electric Traction. 





At the meeting of the New York Railway Club, held January 20, 
Mr. W. B. Potter presented a paper dealing more particularly with 
heavy electric railway traction. In opening the subject he said that, 
broadly speaking, and taking into consideration the many different 
electrical schemes now developed and being developed, it is probable 
that there are few steam railroads which would not find the partial 
electrification of their lines, and in some cases the entire electrifi- 
cation, a profitable undertaking. To what extent such equipment is 
justified is rather a financial consideration than one involving tech- 
nical difficulties. Not only is the amount of capital invested in steam 
railroad stock and bonds to be considered, but also the expense of 
electrical equipment. At the same time it must be remembered 
that although electrification involves a greater capital outlay, oper- 
ation and maintenance are cheaper, and what is more important, a 
greater percentage of earnings is possible on the invested capital. 
Moreover, a margin should be allowed in favor of electrification, 
due to the extra traffic which the increased facilities are practically 
sure to induce. 

The paper discusses at length and comparatively the different 
systems of electric traction under the heads of direct current and 
alternating current. As to the single-phase system, it is stated that 
while it has advantage in many cases, it is a mistake to imagine 
that it will be a cure for all ills and revolutionize the railway world. 
Its two specific advantages are economy of trolley copper, due to 
higher voltage, and the elimination of the converter, thereby giving 
a Saving in initial cost of equipment. On the other hand, alternating- 
current car equipments cost more than direct-current equipments, 
and the saving in power resulting from the elimination of the con- 
verters is offset by the greater weight and slightly lower efficiency 
of the alternating-current motor. The efficiency of the alternating- 
current control during acceleration will, generally speaking, be 
somewhat higher than of the direct-current system with series par- 
allel control, since with the former fractional voltages can be ob- 
tained from a transformer on the car, each step of the controller 
giving a running position corresponding with the series and parallel 
positions of a direct-current controller. 

Referring to the increased ohmic resistance of the trolley and 
track circuits with alternating currents, it is stated that the apparent 
increased resistance for 25 cycles as compared with direct current is 
50 per cent. greater in the trolley and 6 to 7 times greater in the 
rail return. An alternating current at 1,000 volts is, therefore, about 
equivalent to 600 volts direct current, so far as affecting the amount 
of trolley copper; and to secure the advantage of the alternating- 
current system to a reasonable degree, at least 3,000 volts, or for 
heavier service perhaps 5.000 volts, must be employed. 

While the equipment of heavy locomotives with alternating-cur- 
rent motors for high-speed passenger service is a possibility, owing 
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to the limitations imposed by the motor space available, it seems 
probable that two locomotives, each of four motors, would be re- 
quired for service which could be performed by a single direct-cur- 
rent locomotive with four gearless motors. For locomotives in slow 
speed work, such as freight or shifting, a double-gear reduction will 
in many cases be required, owing to the difficulty of winding an al- 
ternating-current motor of large size for slow speeds. 


While the above comparisons indicate certain financial and tech- 
nical differences which have to be met, there is no question as to the 
successful operation of alternating-current apparatus and the ad- 
visability of its use when such an installation is shown to be finan- 
cially advantageous. 


Comparisons are given on various points between electric and 
steam traction. In the case of a suburban train of four cars the 
weight of the steam train would be 270 tons, and that of the electric 
train 210 tons; and in the former case the cost of coal per train 
mile is 14.5 cents, and the cost of electric power per train mile 
10.3 cents. The crew for the electric train will be the same as for 
the steam locomotive, omitting the fireman, but in the steam 
service the crew will make a train mileage of approximately 100 
miles per day, whereas in an electric service the mileage will be 
150 miles per day. Consequently, the wages per train mile will be 
10 cents for steam and 6.7 cents for electricity. As to maintenance, 
the figures for steam are 34 cents per train mile and for electricity 
21.2 cents per train mile. Finally, assuming a yearly mileage of 
5,000 miles, the difference in cost of operation in favor of electricity 
would amount to $6,400, representing an interest on the total invest- 
ment per train which would be more than sufficient for that usually 
required for the car equipment and the proportional equipment of 
the power station and transmission. 


The following figures were given covering steam and electric 
operation of the Manhattan Elevated Railway: Receipts per car 
mile, steam 21.6 cents, electricity 22.95 cents; total operating ex- 
penses per car mile, steam 13.2, and electricity 9.5; total operating 
expenses per- passenger mile, 2.92 cents steam, and 2.04 cents elec- 
tricity. The great increase of traffic following the adoption of elec- 
trical equipment was referred to, this being the more notable from 
the fact that during the latter period of steam service the number 
of passengers carried decreased each year. 

A table was presented giving comparative results of steam and 
electric traction for three roads, the lengths being 15.4, 34.5 and 
113 miles, respectively. The total operating expenses of the first 
road were $1.16 per thousand ton mile for steam and 71 cents for 
electricity ; in the case of the second road these figures were 72 cents 
and 52 cents, and in the case of the third road 22 cents and 14 cents. 

Owing to the initial expense of electrical equipment, more espe- 
cially that due to the cost of power station and trolley line, many 
steam roads have been deterred from electrifying branch lines in 
sparsely populated districts. To meet the requirements of this 
service a self-propelled car independent of any feeder system seems 
particularly well suited. The gasoline engine, as the motive power 
for this system, has the advantage of possessing the greatest power 
for given weight and is also able to cover considerable distances 
owing to the concentrated nature of the fuel and the high efficiency 
of the engine in relatively small sizes. The building of a successful 
car on this system is a problem depending entirely upon the engine, 
and there seems to be reasonable ground for the belief that an 
engine well adapted to this class of work can be produced. 


Mr. Potter stated that the General Electric Company has under 
construction an equipment of this character which if successful 
should be well adapted to meet the requirements of the class of 
service under consideration. A plan and cross-section of this car 
is shown in the accompanying illustration. The car is provided with 
passenger, smoking, toilet and baggage compartments. It is 65 ft. 
over all and will weigh complete about 55 tons. The engine will 
have a full-load output of 200 hp at 600 revolutions, and will be 
direct-connected to a 600-volt generator, the fields of which will 
be separately excited from a dynamo driven by the engine. The con- 
troller for the motors will be provided with a series parallel switch, 
but no starting resistance in the general sense will be required as 
the speed of the motors will be regulated by control of voltage of 
the generator through field resistance points in the controller. The 
water cooling system for the engine will be carried to radiators on 
the top of the car during the summer and in the winter through 
the ordinary heater pipes for the purpose of warming the car. An 
engine of the size proposed will provide for an acceleration sufficient 
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to maintain a schedule of speed of 20 to 25 miles an hour, where 
stops are three to four miles apart, and the car can easily maintain 
a running speed of 40 miles an hour. It seems probable that all 
expenses, including motorman, conductor, fuel and maintenance, 
will be between 15 and 20 cents per car mile. 

The paper by Mr. Potter was discussed by Messrs. W. J. Wilgus, 
Frank J. Sprague, B. G. Lamme, B. J. Arnold, George Gibbs and 
J. G. White. Mr. Wilgus said that one point often overlooked was 
that the cost of electrifying a steam railroad was not the principal 
item of expense. To secure the full benefits of electrification there 
must be more frequent cars or trains, separate express and local 
trains involving the increase of two tracks to four or of four tracks 
to eight in some cases, and the elimination of all grade crossings. 
The platforms of all stations will require to be raised to the level 
of the car floor, which in the case of the New York Central involves 
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potential. The question voi electrifying a steam line does not depend 
entirely upon the load factor, as we might have 100 per cent. load 
factor with only one train on the line running all the time. What 
is necessary is density of traffic. 

Mr. B. G. Lamme said that instead of increasing the voltage of the 
electric railway motor, the former development had been in the 
direction of increasing the current, and this had finally resulted 
in the adoption of the third rail where heavy currents had to be 
collected. He thought, however, that the third rail could not be 
considered a general solution, and it looks as if we must go to higher 
voltage and to overhead construction. As to the polyphase and 
single-phase system, the former would be impracticable for freight 
yards, so that the choice narrows down to the single-phase system. 
As to trolley voltages, 10,000 volts transmission has already been 
used and 18,000 volts on the trolley is now being planned. At the 
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the reconstruction of the Grand Central terminal. He considered 
that the proper way to look at the question is from the standpoint 
of increase in business, rather than that of increase in cost. Electri- 
fication would result in making the territory served attractive and 
bring in a large population, which would finally result in an increased 
long-haul passenger and freight business. Another point was that 
electrification would result in increasing the capacity of the terminals. 
In the case of the New York Central terminal at New York, this 
meant the reclaiming of about 4o acres of land, allowing a cellar to 
be constructed for railway purposes and giving an enormous increase 
in the capacity of the terminal. Another great advantage of elec- 
tricity is the absence of switching, through the use of the multiple- 
unit system, which makes it possible to handle the traffic on a trunk 
line to a degree of density approaching that of the New York 
Subway or Elevated line without the use of 20 to 30 standing tracks. 
There will also be increased comfort to passengers and a great 
saving in cleaning, it being necessary at the present time to clean 
the tunnel about every two weeks. Moreover, the gases from the 
steam locomotives are rapidly eating away the iron I-beams over- 
head, and if steam operation had been continued this would have 
meant the early renewal of that feature of the tunnel at an enormous 
expense. The absence of engine houses in the terminal with their 
accompanying scores of smoky locomotives, ash pits, water plugs 
etc., will also avoid much annoyance and give valuable space for 
other purposes. 

Mr. Sprague said that the question is the broad one, whether trunk 
lines will be operated electrically, and it is not a question of high- 
tension or low-tension on the line or the type of motor. The reply 
to the question, “Is it possible to operate a trunk line on 600 volts?” 
is, “Yes, under the condition that the density of traffic is sufficiently 
high.” He considered that the claims for the alternating-current 
motor in railway work have been too optimistic. The principal ad- 
vantages claimed for the alternating-current over the direct-current 
motor is the elimination of moving apparatus in the sub-station, and 
possibly of the attendants, and the cutting down of the cost of the 
So far as first cost is concerned, there is little differ- 
ence between the two. As we increase the potential we can increase 
the distance between, as well as the capacity of, sub-stations, the 
increase of the distance being proportional to the increase of the 


trolley wire. 


present time his company is building a 1,500-hp freight locomotive, 
which is to run at 6,000 volts single-phase. The locomotive is to 
operate at ten miles per hour normal speed, using single reduction 
motors. The catenary form of trolley construction appears to be 
an ideal one for heavy service. He considered that the single-phase 
system has greater flexibility than the motor-generator system, 
though the latter may be ali right for heavy service where large cur- 
rents are required, but is not so suitable on branch lines requiring 
less power. With the single-phase system there may be one voltage 
in the yard, another in the suburban limits and another on the distant 
line. The consumption of power is directly proportional to the work 
done, which is not true of the direct-current system, owing to the 
poor method of control. The speed may be varied by transformer 
action without breaking contacts as in ordinary direct-current con- 
trol. Mr. Lamme stated that during a recent heavy snowstorm 
full current was put on the East Pittsburg five-mile, single-phase 
line, and it was found that at 6,000 volts the total leakage was only 
1.5 amp. 

Mr. B. J. Arnold said that although other single-phase systems 
might be better than his own, he believed that his early stand in 
favor of the single-phase system had borne fruit. He directed atten- 
tion to some features of the motor-generator method advocated by 
Ward Leonard, and said that while he was against the third rail 
personally, he felt that its use so far had been necessary on account 
of certain conditions. He considered that ultimately all steam 
railroads would be electrified, but did not claim that electricity 
would be cheaper and did not believe that one road in a thousand 
in the United States could be equipped with the direct current com- 
mercially; there are, however, a great many on which a high-poten- 
tial alternating system could be installed, and the railways even- 
tually will be equipped with this system. Beginnings would prob- 
ably be somewhat as follows: At first electricity will be adopted by 


some road between two cities with considerable density of traffic; 
then on account of the liking of the public for electric travel it will 
get the bulk of passenger traffic and consequently competing lines 
will soon follow. Having a passenger service handled electrically, 
it will not take long before the freight will be similarly taken care 
of, especially as fuel becomes dearer. 

Mr. George Gibbs said that he wished to emphasize one point in 
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connection with the third rail and trolley question, and that is the 
importance of securing a continuous electrical conductor which will 
meet all conditions. In the case of the New York Subway the 
cars travel both underground and on a viaduct, and an overhead 
contact is impossible owing to the fact that there is but six inches 
clearance between the top of the car and the roof of the Subway. 
Several years ago he had written to the executive committee of the 
Master Car Builders’ Association, calling their attention to the 
necessity of establishing some standard clearance for the third rail, 
as car builders were constructing hopper cars and other special 
rolling stock without regard to possible electrification. He sug- 
gested that seven inches should be the limiting distance between the 
running rail and the third rail. 

Mr. J. G. White said that the ordinary bow trolley has proved un- 
suitable in its present form for high-speed work, as shown by the 
experience of his company in the initial operation of the Amsterdam- 
Haarlem (Holland) Tramways. He had found it necessary to make 
some immediate changes in the construction of the usual type to 
meet high-speed conditions, principally because the bows had worn 
out very rapidly. Mr. Potter said that his experience with bow 
trolleys confirmed that of Mr. White. He thought that the panta- 
graph trolley was very suitable for large currents, besides being ad- 
justable for changes in level. He agreed with Mr. Gibbs in the 
impossibility of fixing upon a standard clearance for the third rail, 
and said that if this matter were not attended to soon the problem 
would increase in difficulty with every additional installation. 





Rotor of Turbo-Generators. 





Considerable difficulty has been encountered in the construction 
of dynamos for direct connection to steam turbines on account of 
the centrifugal forces due to the high speed, and of the excessive 
noise due to air resistance when attempt is made to ventilate the 
more usual construction. The object of the design shown in the ac- 
companying illustration, as patented January 11 by B. A. Behrend 
and W. D. Pomery, is to secure a compact and rigid well-balanced 
construction with all parts well protected and firmly held in place 
and to obtain good ventilation of all heated parts. 

The core, which is of the slotted type, is built up of lamine 
grouped in sections spaced from each other by separators. The 
illustration represents a revolving field magnet, the windings being 
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REVOLVING FIELD MAGNET. 


connected in series, so as to produce, when excited by direct current, 
a north pole and a south pole diametrically opposite each other, 
giving a bipolar field. The windings are retained in the slots by 
wedges of phosphor-bronze, and the external surfaces are finished 
so as to give a perfectly smooth exterior. The end connections of 
the windings are covered by cylindrical pieces of nickel-steel having 
great mechanical strength. These cores serve not only to protect 
the coils, but also to withstand the great centrifugal force exerted 
upon them. The coils are separated from each other by spaces for 
ventilation, and the cylindrical covers are provided with openings 
for the same purpose, the openings coinciding with the spaces be- 
tween the coils, and additional openings which are provided in the 
retaining end plates. 

At the interior surface of the end connections are located wedge 
pieces, four of which comprise an expansible ring, one of which 
rings is used at each end of the rotor. Within the wedge pieces is 
placed a clamping ring which, when forced into position, causes the 
wedge pieces which seat against the end plates to press outwardly 
against the end connections and securely hold them in a fixed posi- 
tion. In the operation of the rotor there is a free circulation of air 
through the openings in the end covers and between the projections 
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of the wedge pieces and out through the spaces between the coils 
and through the openings in the cylindrical covers. Ventilation is 
further secured by air passing into and out of the spaces between 
the sections of laminz. 





New Telephone Patents. 





SUB-STATION CIRCUIT. 

A patent has been granted to Mr. J. W. H. Maclagan, of Park 
Ridge, N. J., for a subscriber’s station circuit. A step-down trans- 
former is included in the set. The high-wound primary is con- 
nected to the line while the low-wound primary is shunted by a re- 
ceiver of resistance practically equaling its own, and a battery feeds 
this combined circuit through the transmitter. A peculiar feature 
of the circuit is the virtual shunting of the receiver for received cur- 
rents, generated in the induction coil, by the transmitter and battery. 
This shunt must certainly deprive the receiver of a large part of 
the received voice currents and to no apparent purpose. 


NEW TYPE OF LOADED CIRCUITS. 


Every one is now familiar with the general features of the loaded 
line which is designed tor efficient telephone transmission. Not 
long since there appeared a patent for a method of telephone trans- 
mission in which high-resistance shunts distributed across a line 
according to a mathematical law, coupled with a definite increase 
in the normal inductance of the copper circuit, served to give a dis: 
tortionless and highly efficient transmission circuit. There has now 
appeared a patent for another system, which is a sort of merging 
of these two earlier ones. A general schematic sketch is shown in 
Fig. 1. The two circles, one at either end of the line, represent the 





FIG, I.—ROEBER LOADED CIRCUIT. 


two stations, while distributed along the line are series inductance 
coils and shunted resistance coils. The general effect being that 
of a line with distributed high-resistance shunts and with distributed 
high inductance. 

The inventor of the system, E. F. Roeber, of Philadelphia, Penn- 
sylvania, treats the whole subject mathematically in his patent 
specification, and shows the advantages of this particular arrange- 
ment upon theoretical grounds. It will be most interesting to note 
its development in practice. 


THROUGH RINGING TRUNK CIRCUIT. 


While there have been quite a number of circuits invented and 
patented for through ringing trunk circuits, a number of which have 
been commented upon in these columns, a patent which has just 
been issued to W. O. Pennell and assigned to the Western Electric 
Company seems to have considerable bearing, as it goes right to 
the root of the matter and claims the combination upon a trunk 
line of the ringing key at the one end and the alternating-current 
relay for responding to it at the other end of the trunk. As all but 
one or two of the circuits thus far invented include this combination, 
it would seem that all were subservient to Mr. Pennell’s patent. 


RECEIVER SUPPORT. 


Another receiver support for holding a hand telephone to the ear 
of a user has been patented by F. F. Howe, of Marietta, Ohio. The 
chief feature lies in the means provided for controlling the hook 
switch. The support, which is to be used in connection with wall 
telephones, comprises a telescoping arm which is to be secured to 
the wall near the instrument in suitable position, a clamp for the 
receiver secured at its outer end and a linkage extending to the 
switch hook. The receiver is mounted in the clamp so that its 
earpiece end overbalances and tends to drop. As a matter of fact, 
it does drop and in so doing it affects the linkage to depress the 
hook. When one uses the instrument the receiver is pushed up 
into the horizontal position by the ear of the user, the hook being cor- 
respondingly allowed to rise. 

DESK ARM. 

Samuel J. Seifried, of Chicago, has invented a telephorie desk arm 
which permits the telephone instruments to be placed at rest in a 
position of almost any desired direction from the point of support. 
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The arm proper rotates upon the upright of the support, and it turns 
in a vertical plane about a pivot near the support. The hook switch 
and transmitter are supported upon an independent piece of the arm 
which is pivotally connected to the arm and is constrained to remain 
in a position such that the receiver will be retained upon the hook 
irrespective of the angle to which the arm is moved. 

SELECTIVE RINGING SYSTEMS. 

Of the five patents at hand, which describe selective ringing sys- 
tems, by far the most interesting is that granted to W. W. Dean, 
which describes a harmonic system. In this, differentiation between 
various stations is accomplished by tuning the vibrating part of each 
bell on any line to respond to a current of definite frequency. The 
tuning is easily accomplished by providing striking balls of different 
weights. Two views of a bell and a set of hammers for a four-party 
system are shown in Fig. 2. The vibrating reed carries at its middle 



































FIG. 2.—DEAN SELECTIVE SYSTEM. 


an armature which serves not only to actuate it, but to stiffen it. 
There is used a generator which gives currents of four different 
frequencies. Each of these will operate one bell and only one. 
The exact proportions of the various reeds and weights must be 
determined by experiment, as owing to the resiliency of the gongs, 
the reeds do not follow their normal periods, but speed up due to 
the reactions. Some attempt is made to reinforce the mechanical 
tuning by an electrical tuning, i. e., by connecting up each bell with 
condensers to give a branch circuit very approximately tuned to the 
operating frequency. The other four patents for selective systems 
relate to step-by-step systems. Of the patents, W. D. Watkins, of 
San Jose, Cal., has obtained two and P. J. Albrecht, of Marion, 
S. Dakota, and A. J. Springhorn, of Cleveland, one each. While 
each system has features peculiar to itself, all have the fundamental 
limitations of all step-by-step systems. 
STEP-BY-STEP PARTY LINE SYSTEM. 


A. Meinema, of Chicago, has invented and patented a step-by-step 
selective party line system as an improvement upon a system pre- 
viously invented by him. The motor device drives a step wheel 
carrying a stud, which serves as the block for the hook switch 
springs. If this stop be in proper position the rise of the switch 
hook closes the proper contacts. Otherwise its rise has no effect. 
As soon as the springs of the switch come in contact they lock in this 
position until released by the depression of the hook. 

TRANSFER SYSTEM. 

A new system of circuits for a transfer switchboard has been 
patented by Mr. C. B. Smith, of New York City. This system 
contemplates a number of transfer lines to each section from every 
other. These transfers terminate at one end in cords and plugs and 
at the other in racks multipled together. By this means a call may 
be transferred to any section from any other. In order that any 
operator may distinguish between used and unused transfers, a series 
of lamps is provided for each transfer line, one lamp being asso- 
ciated with each multiple jack. The multiple jacks of each set of 
transfers are grouped together and a push is arranged at each section 
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for each group of transfers. This push connects into the circuit 
all the lamps of the group there located, and these lamps are so 
arranged that there will glow only those corresponding to the lines 
which are busy. The calling operator is, therefore, advised as to 
which transfers of the desired group are available. Supervisory and 
disconnect signals are also provided, but the novelty lies in the 
selective signal. 


LETTERS TO THE EpiTors. 


Storage Battery Regulation. 











To the Editors of Electrical World and Engineer: 

Sirs»—I wish to express my appreciation of the good sense ex- 
pressed in the editorial on “The Storage Battery,” which appears 
in your issue of January 7. 

In the discussion of comparative merits of end-cell and booster 
regulation for lighting station batteries, I think, however, one im- 
portant point is usually overlooked, and to this I beg to call your 
attention. As you state, storage batteries are very largely used in 
lighting stations as a reserve and are frequently called upon in 
case of emergency to discharge at very high rates. Storage batteries 
never completely break down without having given ample warning, 
while on the other hand generating apparatus or boosters may fail 
without having given any preliminary indications of trouble. This 
feature of the generator or booster has been one of the reasons 
why it has not been used to displace end cells. When a battery is 
called upon in cases of emergency, all of its parts should be equally 
reliable and were a booster to be used in place of the end cells, such 
would not be the case. 

The above is not in any way a reflection on the reliability of gen- 
erating apparatus, but simply a summary of the opinions I have 
heard expressed by those manufacturers and operators who have 
given the subject careful study. 


PHILADELPHIA, PA. CHARLES BLIZARD. 
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Electrical Wire Insulation. 





To the Editors of Electrical World and Engineer: 

Sirs :—I read an article several weeks ago in the Saturday Evening 
Post about the “Sneak Thief in Industry,” describing the maner in 
which a little profit is scraped here, there and everywhere, by adul- 
terating the common necessaries of life—little mean, petty pilfer- 
ings of what the poor consumer expects to get in the food he and 
his family daily eat, dangerous and poisonous preservatives put in to 
prevent decay, and a final statement as to how the Government 
chemists were after the delinquents. 

It has often struck me, and never so forcibly as lately, that some- 
thing of this kind would hit the insulated wire business sooner or 
later. Taking other branches of the electrical manufacture, there 
has been a steady and beneficial improvement. The generator and 
motor people are constantly experimenting to find better and more 
suitable iron, the copper has shown a marked improvement from 
better refining since 1880, when 94 per cent. conductivity was con- 
sidered good, great strides in efficiency and more compactness with 
lighter weight in construction have been attained. Vast improve- 
ments have been made in the incandescent lamp. Sockets and appli- 
ances generally are more regular and fixtures more solid and beau- 
tiful in design. And so on through the whole list. It would be 
difficult to find any department where the march of progress has 
not had a definite and decided beneficial effect, with the one excep- 
tion before noted. 

Ten years or more ago, when the insulated wire companies in this 
country could almost be counted on one hand, there was no reason 
to kick about the quality of the cover on the wire. It will be said, 
“Prices were good and they could afford to sell a good article.” 
Well, that may be perfectly true and I have no doubt it is. But I 
would like to ask, with this cutting and slashing of prices and con- 
stant adulterations of the cover to be able to meet these prices, 
“When and where is it going to stop?” 

Several communications appeared in the electrical papers about a 
year ago, criticising the wire specifications of the railway companies 
and the United States Government. These rules are certainly hard 
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to live up to, but they are made with an honest intent and have had 
a very salutary effect on the material turned out. There are a few 
slight flaws, maybe, in them, but they are excellent in the main. 
The National Code rules certainly did one thing—they set limits to 
low and medium tension conductors for which they should be duly 
thanked. The other part of the rules are not quite as definite; in 
fact, to a wireman they are somewhat funny. The telephone com- 
panies are certainly beginning to know what they want and they 
insist on getting it. The railway companies, too, especially the Penn- 
sylvania, demand a good article and get it by rigid requirements, 
while the United States Navy goes to considerable expense in making 
an extensive analysis to see they get what is ordered. That is also 
carried out to some extent by the army. 
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All these rules instead of being hampering are having the effect 
of making the manufacturers toe the mark properly, producing a 
good article and keeping the standard up. But it must be understood 
that the above rules cover only a small part of the total output. The 
much greater part comes under the “what-might-be-called commer- 
cial” wire, and this is where the National Code should step in, get 
good sound advice from the proper sources and alter its rules ac- 
cordingly. I am quite sure the engineers and manufacturers gen- 
erally will be delighted to co-operate with the Underwriters, in ad- 
vising them, as it will be a benefit to everybody concerned in honest 
trade. 


PHILADELPHIA, Pa. James R. BLAck. 





DIGEST OF CURRENT ELECTRICAL LITERATURE 





DyYNamMos, Motors AND TRANSFORMERS, 


Cascade Converter —ARNOLD AND LA Cour.—A note on a German 
book of the authors on the cascade converter (Kaskadenumformer) 
invented by them. The converting set consists of an induction motor 
directly coupled to a continuous-current dynamo, the armature of 
the two machines being also electrically connected, as is indicated 
by Fig. 1. This diagram applies to a three-phase, continuous-current 








FIG. I.—DIAGRAM OF CONVERTER. 


converter. S is the stator winding of the induction motor, and al- 
though shown connected in star fashion, it may also be connected 
in delta. R represents the secondary of the induction motor, con- 
nected to which are, as shown, the windings of the continuous-cur- 
rent armature. Ra is the starting resistance of the induction motor. 
The principle of working will best be understood by an example. 
Let us assume that both machines possess an equal number of poles, 
and that the speed of the set is half that of the primary synchronous 
speed. Obviously, then, the frequency of the current in the rotor 
of the induction motor is only half that which corresponds to syn- 
chronism. The current engendered in the rotor flows through the 
continuous-current armature and produces in it a rotating field. If 
the connections are such that the direction of this field is opposed 
to the direction of rotation of the converter shaft, then this rotating 
field will be stationary in space. It follows, thus, that such a machine 
behaves like a synchronous motor. Since the speed of the induction 
motor corresponds to only half of the synchronous speed, it is seen 
that only half of the energy supplied electrically to the induction 
motor is converted into mechanical energy and transmitted as such 
through the shaft. The other half is transmitted by induction from 
the stator to the rotor, whence it passes directly on to the commutator 
of the continuous-current dynamo. Rotor and armature, therefore, 
work in parallel on to the same commutator—Lond. Elec., De- 
cember 30. (See E. W. & E., November 5, 1904, p. 778.) 


Geitlinger.—An abstract of a paper on the different types of ma- 
chines for changing alternating current to direct current. He first 
discusses the characteristic features and relative advantages and dis- 
advantages of motor-generators and synchronous converters, and 
then deals with the Cascade converter which, with respect to its 
characteristic features, stands between the motor-generator and the 
synchronous converter. Compared with the latter, it has the ad- 
vantage that the number of poles of the direct-current machine can 
be chosen at will, so as to get the best dimensions, and that it is 
also suitable for changing single-phase current into direct current. 
Compared with the motor-generator, the cascade converter has the 
advantage of smaller dimensions. The regulation of voltage is made 
by a method analogous to that used with the single-phase converter, 
so that for voltage regulation within wide limits, the motor-generator 
is preferable—Elek. Zeit., January 5. 


Hunting of Synchronous Machines ——Wi.ver.—An illustrated dis- 
cussion of the reasons to which hunting of synchronous machines is 
due, and a description of various forms of dampers to prevent hunt- 
ing. One of the earliest forms consisted merely of a heavy copper 
ring surrounding the pole tip. A far better damping effect was ob- 
tained when the copper was extended under the pole tip in the form 
of a lip. Ina later form the damper is in the shape of a grid, which 
is set into slots in the pole phase. A very effective damper consists 
simply of a very thin copper sheet fastened to the face of the pole, 
but this form can be used only with partially closed armature slots 
on account of the eddy currents which would otherwise be set up, 
owing to the lack of uniformity in the flux—Elec. Club Jour., 
January. 


Three-Phase Induction Motors—Moser.—A mathematical article, 
illustrated by diagrams, on the measurement of the stray field in 
three-phase induction motors and the determination of the no-load 
constants. After some general introductory remarks, he gives the 
vector diagram for measuring the stray field, discusses the reaction 
of the iron losses on the e.m.f., the influence of the ohmic voltage 
drop, and the experimental determination of the reduced secondary 
resistance. He then gives the circular diagram and gives formulas 
for determining the no-load constants.—Elek. Zeit., January 5. 


Regulation —WorKMAN.—In a continuation of his serial on fac- 
tory testing of electrical machinery, the author describes how to de- 
termine approximately the regulation from open-circuit saturation 
and short-circuit test—Elec. Club Jour., January. 


LIGHTS AND LIGHTING. 


Mercury Vapor Lamp.—Von RECKLINGHAUSEN.—A long and fully 
illustrated paper on the Cooper Hewitt lamp and its use as a lamp 
and as a rectifier. In the discussion Wedding doubted that the 
Cooper Hewitt has a higher efficiency than special modern types of 
arc lamps. He made experiments with alloys of mercury in order 
to improve the quality of the light, but was unsuccessful, since the 
spectrum of mercury always remains thoroughly prominent. He 
found that the lamp works better with an addition of zinc to the mer- 
cury than with pure mercury. He emphasized that one of the best 
properties of the lamp is that there is no wear and tear of the elec- 
trodes and that the ignition of the lamp is very simple, so that there 
should be a saving in cost of attendance. Von Recklinghausen re- 
plied that he has compared the Bremer arc lamp and the Cooper 
Hewitt lamp and has found that the latter is more efficient. The 
mercury vapor lamp is specially suitable wherever it is important 
to prevent fatigue of the eyes. This is something which can be 
expressed in engineering practice in dollars and cents, since in 
drawing rooms or mechanics’ shops the workmen often complain that 
they’ cannot do special work with incandescent or arc lamps, but 
only with daylight; the speaker had never heard similar complaints 
when Cooper Hewitt light was used. He said that they use pure 
mercury without any addition of zinc—Elek. Zeit., December 22. 

Theatre Lighting.—An article on the electric lighting installation 
of the new Lyceum Theatre in London, which has about 2,000 lights. 
The supply is at 200 volts from the mains of two different companies. 
The circuits are divided between the two sources of supply, and 
there are change-over switches on each circuit. Some of the artistie 
fittings are illustrated—Lond. Elec., January 6. 
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Determination of Mean Spherical Candle-Power.—Dyxe.—His 
British Physical Society paper in full, an abstract of which was re- 
cently noticed in the Digest—Phil. Mag., January. 


POWER. 


Machine Tool Driving.—Barr.—An article giving formulas for 


the horse-power required by machine tools. They are based on 


standard American practice; under unusual conditions of operation 
the power required may be greater than that found from the formula. 
The figures are based on a cutting speed of approximately 20 ft. 
per minute, the assumption being that water-hardened steels are 
used, and also that the work is done upon a normal machine tool, as 
distinguished from the modern high-speed machinery. Where the 
cutting speed is more than 20 ft. per minute, the horse-power re- 
quired should be increased approximately in proportion to the in- 
crease in speed. The author discusses first machine tools with a 
direct rotary motion, either of work or cutter; in this case the rotors 
should be shunt-wound, variable-speed motors with good inherent 
speed regulation. Lathes.—Engine lathes using one cutting tool of 
waver-hardened steel at about 20 ft. per minute: hp = 0.15 S — 
1 hp; heavy engine lathes, such as forge lathes: hp = 0.234 S — 
2 hp; in both cases S§ is the swing of lathe in inches. Boring mills.— 
For the operation of standard boring mills using one cutting tool 
of water-hardened steel at approximately 20 ft. per minute, the 
following formula will be found to represent good practice for 
heavy work: hp = 0.25 S — 4 hp, where S = swing of mill in 
inches. This formula applies more particularly to mills having a 
30-in. swing and above; for smaller boring mills the formula as 
given in connection with heavy engine lathes will be approximately 


‘correct. Milling Machines—For normal milling machines using 


water-hardened steel cutters, running at about 20 ft. per minute, the 
formula is: hp = 0.3 W, where W = distance between housings in 
inches. Drill Presses.—For normal drill presses using water-hard- 
ened steel drills, running at a peripheral cutting speed of approxi- 
mately 20 ft. per minute: hp = 0.06 S; for heavy radial drill presses: 
hp = 0.1 S, where S = capacity of drill in inches. The author then 
passes over to the discussion of machines having reciprocating mo- 
tion, which should always be run to the limit of their capacity. A 
compound motor is the best one for this case. Slotters.—Normal 
crank slotters, using water-hardened steels at cutting speeds of from 
15 to 20 ft. per minute: for a stroke of 10, 18 or 30 in. the horse- 
power is 5, 7 and 10, respectively. Shapers.—Shapers using water- 
hardened tool steels at cutting speed of from 15 to 20 ft. per minute: 
for a stroke of 16, 18, 24 or 30 in. the horse-power is 3, 3%, 5 and 
64, respectively. Planers——For normal planers using water-hard- 
ened steel at cutting speeds of from 15 to 20 ft. per minute, hp = 
3 W; for heavy forge planers: hp = 4.92 W, where W = width 
between housings in feet. The above formulas are for planers hav- 
ing a ratio of cutting to return speeds of approximately 1 to 3, and 
cover planers with two tools in operation. If more than two tools 
are used, or if the ratio between the forward and return speeds is 
more than 1 to 3, the horse-power given by the formula should be 
increased.—Elec. Club Jour., January. 

Measurement of Vacuum.—TurRNBULL.—A note on a paper read 
before the New Castle section of the British Institution of Electrical 
Engineers, in which the author drew attention to the fact that the 
vacuum gauge in common use measures the difference between the 
condenser pressure and the atmospheric pressure. It is, therefore, 
necessary to read the barometer as well as the vacuum gauge to get 
at the true result. Thus, with a vacuum gauge at 25 in. and the 
barometer at 30 in., the actual pressure of the condenser is 5 in., 
and this § in. is the only quantity that one wants to know. The lower 
the barometer, the better would be the actual vacuum, although the 
vacuum gauge would show a worse result. What is required, then, 
is an instrument which would fulfill the following requirements: It 
must show the actual pressure in the condenser quite independently 
of the pressure of the atmosphere, and it must be quite accurate in 
its readings, and not liable to go wrong. The first requirement would 
be met by an ordinary Bourdon gauge with an exhausted tube (or 
a similar arrangement to that used in the aneroid barometer), but 
with the case of the instrument connected to the condenser. An- 
other and perhaps better way is to make use of the ordinary mer- 
cury barometer, but to connect the open end of the U tube, not to 
the atmosphere, but to the exhaust. When the mercury rises 4 in. in 
the tube, it means that there is a pressure in the condenser which 
has an effect upon the back of the piston of a reciprocating engine as 
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if the piston were lifting a layer of mercury 4 in. deep. For most 
purposes a 10-in. tube is quite long enough, for this would show a 
vacuum as low as 20 in. The instrument could, therefore, be made 
in a neat and cheap form.—Lond. Elec., January 6. 

Cast-Iron Car Wheels—A very interesting and fully illustrated 
article on the manufacture of cast-iron car wheels at the new plant 
of the Pennsylvania Railroad at South Altoona, Pa. This is the 
largest and most modern plant of its kind in existence and is designed 
to have a capacity of 900 wheels per day. The most interesting 
feature is the uninterrupted progress of the metal from the cupolas 
to the annealing pits. Each movement is noticeably timed to a nicety, 
due to the perfect system of handling facilities for which electric 
power is employed entirely. Two systems are used. The overhead 
system comprises numerous electric traveling hoists and a special 
type of electric traveling crane. The tramway system is used chiefly 
to handle the ladles between the electric hoists and the cupolas and 
again to take the hot wheels from the electric hoists to the annealing 
compartment. Thus the railways carry the molten metal to the 
moulding floors and carry the completed wheel away, while the 
electric hoists perform their function during the actual work of 
casting and moulding.—/ron Age, January 5. 

Transmission.—An illustrated account of difficulties experienced 
by a road engineer in the installation of an early transmission plant, 
especially in the operation of rotary converters—Elec. Club Jour. 
January. 

TRACTION. 


High-Speed Electric Railways——LocHNer.—An address given at 
the recent twenty-fifth anniversary of the Berlin Electrical Society. 
The author gave a review of the well-known high-speed traction 
trials on the Zossen line. Most of the information contained in the 
paper has been published before. The author says that these trials 
have shown that our usual roadbed construction is fully sufficient 
for speeds up to 120 miles, and that special systems such as a single- 
rail or a suspended road or a solid roadbed of brickwork are un- 
necessary; but he does not think it would be suitable to introduce 
electric high-speed traction on our present roads. With electric 
high-speed traction the problem is not only to run with a higher speed, 
but to run trains at shorter intervals; under such circumstances, a 
special road is necessary. Some troubles were experienced in bad 
weather in recognizing clearly the signals along the road. It is pref- 


“erable to have such signals appear in the car itself before the eyes 


of the motorman. For this purpose experiments were made with 
so-called “crocodile contacts,” connected electrically with the stations 
from which signals were to be given. These contacts were touched 
by a brush on the car, with the result that on the latter a circuit of 
an electromagnet was closed and a red disc appeared before the eyes 
of the motorman warning him to stop. This device never failed, 
even at high speeds, but it is doubtful whether it will be satisfactory 
when roads are covered with ice and snow. For this reason it has 
been suggested not to use the sliding contact but to produce the cur- 
rent for operating the signal apparatus in the car by means of in- 
duction from an electromagnet placed at the side of the road. The 
speaker emphasized that the passengers on the high-speed cars never 
experienced any bad effect from the high speed.—Elek. Zeit., De- 
cember I5. 

High-Speed Electric Railways——Carter.—A paper read before the 
Rugby Engineering Society, dealing mainly with the determination 
of train resistance. The total train resistance is made up of a con- 
stant amount per ton, a variable amount per foot length and a vari- 
able amount per square foot cross-section. The author’s conclusions 
as regards main line expresswork are as follows: Motors must be 
designed to suit the service and carried on vehicles specially con- 
structed to suit the motors. In other words, locomotives shall be 
used rather than the motors mounted on the train axles. This implies 
the abandonment of the multiple-unit control system, but as the 
advantages of this system are needed chiefly in suburban service, 
this point is of small importance for long-distance service. The 
motors will be large and powerful units, probably open on the cab 
side to aid the dissipation of wasted energy, but closed to the weather. 
The usual method of rating which was developed to suit the needs 
of tramway motors will probably be abandoned in favor of some 
method more suited to the service that these motors will be called 
upon to perform. The tramway type of motor, in conquering the 
suburban railway field, has probably reached the limit of its useful- 
ness in railway work, and for main line service it should be expected 
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that motors will differ largely from those we are accustomed to. A 
considerable portion of the superstructure of the locomotive may be 
occupied by the motors, and in general the complete locomotive will 
be the designer’s unit, all parts being adapted to the exigencies of 
the service and of the type of machinery necessary for electrical driv- 
ing.—Lond. Elec., December 16. 


London.—Continuations and conclusion of the description of the 
Metropolitan Railway. At the power house three-phase currents at 
11,000 volts and 33% periods per second are generated for transmis- 
sion to the sub-stations which contain rotary converters to change 
the current to direct current at approximately 600 volts. Details and 
illustrations are given of the equipment of the power house and sub- 
station, as well as of the cable network.—Lond. Elec., December 23, 
30, and January 6. 

Brakes——Dewson.—A continuation of his illustrated serial on 
electric railway braking, dealing with the plain triple valve and the 
Westinghouse quick-action triple valve, as well’ as with the motor- 
man’s operating valves.—Elec. Club Jour., January. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Lightning Arresters—BENISCHKE.—An article on the influence of 
the subdivision of a spark-gap and of the capacity on the spark dis- 
charges. The author refers to the recent result obtained by Slaby 
that the damping resistance of a spark-gap is essentially diminished 
if a single spark-gap is replaced by a series of several smaller spark- 
gaps. While this is desirable in wireless telegraphy, it is not de- 
sirable in lightning arresters. According to Slaby, the damping re- 
sistance decreases with increasing capacity for the same potential. 
The author concludes that a good lightning arrester should consist 
of a single air-gap and should contain in the oscillation circuit as 
little capacity as possible. For the production of abnormally long 
sparks two conditions must be fulfilled; first, sufficient capacity and 
self-induction in the oscillating circuit, including the transformer 
and the like; second, conditions which render preliminary discharges 
possible, such as precede every spark discharge. Both conditions 
depend on the form of the electrodes under otherwise the same con- 
ditions.—Elek. Zeit., January 5. 

Lightning Arresters—NEAAL.—An illustrated account of the de- 
velopment of the modern lightning arrester, especially of the Wurts 
type.—Elec. Club Jour., January. 

Boosters.—TURNBULL.—A paper read before the New Castle sec- 
tion of the British Institution of Electrical Engineers on the use of 
batteries with reversible boosters.—Lond. Elec., December 30. 


WIRES, WIRING AND: CONDUITS. 


Cable Laying—WorDINGHAM.—A communication, criticising un- 
favorably the recent suggestion of Perry of using tar as a substitute 
for bitumen. For low-pressure work, there is one right way of laying 
mains. This is to “employ stiff bare copper strip, strained between 
porcelain insulators, carried, through the intervention of vulcanized 
rubber buffers by enameled cast-iron supports, in a well-drained 
five to one concrete culvert, covered by York flags, well cemented 
with Portland cement.” Such a main will not deteriorate in a very 
long time. “The next best thing is a continuously insulated cable 
properly laid in Trinidad bitumen.”—Lond. Elec., January 6. 

Soldering.—An article giving practical rules for soldering a joint 
between two wires, or between a wire and a strip, or between two 
cables.—Elec. Club Jour., January. 


ELECTROPHYSICS AND MAGNETISM. 


Size of Molecules.—JEANS.—A paper on the determination of the 
size of molecules from the kinetic theory of gases. There are five 
ways in which it is possible, in theory, to determine the size of mole- 
cules. These are from observations: First, on the viscosity of 
gases ; second, on the conduction of heat by gases; third, on the co- 
efficient of diffusion of gases; fourth, on the deviations from Boyle’s 
law; fifth, on the volume occupied by matter in the solid and liquid 
states. Of these the last can hardly be regarded as of any value, 
except as fixing an upper limit to the size of the molecules. Some 
of the numerical results obtained by the author are as follows: 


Conduction Boyle’s 
Gas. Viscosity. of heat. Diffusion. law. Mean. 
Hydrogen ...... 2.05 1.99 2.03 2.05 2.03 
Nitrogen ....... 2.90 2.74 A 3.12 2.91 
Oxygen ........ 2.81 2.58 2.71 sea 2.73 
CRIOFIME cccccce 4.11 cae ae 4.11 


In this table the figures represent 100,000,000 times the diameter 
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of the molecule in centimeters. In the same issue the author pub- 
lishes a mathematical paper on the persistence of molecular veloci- 
ties in the kinetic theory of gases—Phil. Mag., December. 
Dielectric Strength of Mica—E. ann W. H. Witson.—An account 
of experiments in which different specimens of mica from different 
sources were tested as to their dielectric strength. The method of 
test was to place each sheet between two circular bronze electrods, 
each 1 in. in diameter and 1/16 in. thick, and to raise the difference 
of potential between them by aid of an alternating-current trans- 
former until the specimen broke down. It is noteworthy that those 
micas which have the highest dielectric strength when thin are not 
necessarily the best when thicker layers are compared. A compari- 
son between the dielectric strength of air and these micas is given 
in Fig. 2, where the upper dotted curve gives the strength of air 
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FIG, 2.—CURVES OF DIELECTRIC STRENGTHS. 


between the discs which were used with the micas; the lower dotted 
curve gives the strength when one of the discs was replaced by a 
blunt point. The potential difference required to puncture a given 
specimen when surrounded by air is a function of the shape, relative 
size, distance apart and nature of the electrodes, the following ex- 
periment being interesting in this connection. If two sheets of ruby 
mica, each 0.07 mm. thick, are placed side by side between two cir- 
eular disc electrodes, each 1 in. in diameter, it will be found that the 
potential difference required to puncture these sheets in a given time 
is less than when two sheets of the same kind of mica, each 0.05 mm. 
thick, have placed between them a sheet of tin-foil of larger area 
than the electrodes, the total distance between the electrodes being 
the same as before. An examination of the brush discharge shows 
that the greater area of the tin-foil accounts for this, since it reduces 
the density of the electric force at the edge of the discs. This in- 
creased density at points along the edge of the discs suggests that 
the slots in which high-tension coils are embedded should be rounded 
off at the ends, or special shields used there to relieve it. In special 
cases an intermediate sheet might prove beneficial—Lond. Elec., 
December 16. 


Radioactivity of Mineral Springs.—BLanc.—An account of an in- 
vestigation which shows that besides the activity and emanation prob- 
ably due to traces of radium which several physicists have observed 
in the sediments of a great number of mineral and thermal springs, 
some deposits contain a radioactive constituent, in all probability 
thorium, the emanation of which loses half of its activity in about 
one minute, and is capable of producing excited activity that decays 
with time, falling to half its value in about eleven hours.—Phil. Mag., 
January. 

Radium and Thorium.—Maxower.—An illustrated account of an 
investigation of the molecular weights of radium and thorium emana- 
tions. It appears that the molecular weight of thorium emanation 
does not differ much from that of radium, though the former would 
seem to be somewhat smaller.—Phil. Mag., January. 

Variation of Magnetic Hysteresis with Frequency.—Ly.te.—His 
British Physical Society paper in full, an abstract of which was re- 
cently noticed in the Digest.—Phil. Mag., January. 


ELECTROCHEMISTRY AND BATTERIES. 
Electroanalysis.—FiscHER AND BoppAERrTt.—An account of experi- 
ments on the electroanalysis of nickel, zinc, copper, bismuth, cad- 
mium, lead, silver, mercury, antimony and tin. The authors studied 
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in each case how far it is possible to shorten the time of analysis by 
using a strong circulation of the liquid with revolving electrodes and 
by employing a high current density.—Zeit. f. Elektrochemie, De- 
cember 23. 

Electrolysis of Cobalt and Nickel Tartrates——Root.—An account 
of experiments on the electrolysis of cobalt and nickel tartrates. 
The author has found several methods for the electrolytic determina- 
tion of cobalt alone, and it is possible to obtain nickel and cobalt 
pure from an alkaline tartrate solution if one is willing to take the 
time and pains. The difficulty is due in part to the formation of 
cobaltic salt in the solution.—Jour. Phys. Chemistry, January. 


UNITS, MEASUREMENTS AND INSTRUMENTS, 





Slide-Wire Resistance.—A description of a slide-wire resistance 
spool of a portable form which may be readily carried in the pocket. 
It is made by winding upon a cylinder of wood or fibre some No. 20 
German silver wire. The cylinder should be about two inches in 
diameter and from 12 to 20 in. in length. This will give a spool of 
a total resistance of 10 to 15 ohms. At each end of the cylinder a 
small bracket is placed to support a brass rod parallel to the cylinder. 
One terminal wire is fixed to the rod as shown at the left of Fig. 3. 





FIG. 3.—SLIDE-WIRE RESISTANCE. 


A terminal wire is also brought out from this end of the resistance 
spool. A contact rider shown at the right of the spool makes a good 
electrical connection between the brass rod and the resistance wire. 
By sliding this contact rider along the spool, any given length of 
resistance may be secured between the terminals. Another sliding 
contact shown at the middle of the rod makes good electrical con- 
tact with the spool wire, but is insulated from the brass rod. It 
carries a terminal wire which is at the middle point of the resistance. 
This third terminal is used when close adjustments of the resistance 
are required. In using it the two terminals at the left are joined 
together to constitute one connection and the middle point is used 
as the other connection. This places the two parts of the resistance 
wire on either side of the middle point in parallel. After the re- 
sistance is approximately fixed by shifting the end contact the final 
adjustment is made by shifting the middle point of the resistance.— 
Elec. Club Jour., January. 

Testing Rheostat—Lra ano Son.—A communication recommend- 
ing the following construction of‘a resistance for artificial loads in 
testing. It is made in the form of a metallic wire coil in a box 
through which cold water is passed in order to dissipate quickly the 
heat which is generated. The wires will then stand a very high cur- 
rent density. The water is not intended to conduct the current. In 
using such resistance the authors found that the actual drop of volt- 
age in the coil was twice the theoretical drop, no explanation being 
given.—Lond. Elec., January 6. 

Measurement of Small Phase Differences—SuMpner.—His British 
Physical Society paper in full, an abstract of which was recently 
noticed in the Digest.—Phil. Mag., January. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Wireless Telephony—NussBAuMER.—An account of experiments 
in which the “whistling arc” is made use of in wireless telephony. 
The arrangement of the first experiment is shown in Fig. 4. Current 
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FIG. 4.—WIRELESS TELEPHONY. 


was taken from the supply mains at 150 volts. The current through 
the arc lamp, L, was regulated so that the ammeter, 4,, showed a 
current of 2 amp. The condenser, C,, in shunt with the are lamp, 
L, had a capacity of 15 microfarads; the condenser, C,, had a capacity 
of 3 microfarads. The current through A, was 12 amp.; through A, 
it was 3 amp. J is an induction coil. Under these conditions the 
air-gap, f, showed a spark current of about 2 cm. length, which 
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whistled exactly like the arc. If this arrangement is used for charg- 
ing the condenser system of an electric oscillation circuit (system of 
Braun), the sounds can be transmitted by means of electric waves, 


8. 
NS 
| ay | 
ii 
: 








FIG. 5.—WIRELESS TELEPHONY. 


as shown in Fig. 5, where the receiver is shown at the right hand. 
As receiver any apparatus may be used by which wireless messages 
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FIG. 6.—WIRELESS TELEPHONY. 


are received with the telephone. For transmitting songs the author 
uses either the arrangement 6 or 7, where M is a microphone, into 
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FIG. 7.—WIRELESS TELEPHONY. 


which the tunes are sung. Sch is the oscillating circuit, A the ver- 
tical wires, F a coherer and T a telephone.—Phys. Zeit., December I. 


Wireless Telegraphy.—Sertst.—In a transmitter system of wireless 
telegraph stations there are two oscillation circuits coupled together, 
one being the vertical wire from which the waves are radiated, the 
other being the Leyden jar circuit which during charging takes in 
energy and gives it off to the vertical wire during discharge. On 
account of the mutual action of both circuits on each other, the phe- 
nomena in both systems are different from what they would be if 
both systems were not coupled together, and there are two oscilla- 
tions of different frequencies. They do not disappear in the case 
of a tuned system which is most important in practice, but under 
such conditions the two oscillations are distinctly present. Accord- 
ing to the laws of electrical resonance, the receiver will operate to 
the best advantage if it is tuned to the same two frequencies as the 
transmitter. The author discusses mathematically whether this can 
be done and finds that this may be accomplished by inserting a con- 
denser in the earth connection and by increasing the self-induction 
of the coil which couples the two systems together. In this way it 
is possible to increase essentially the distance over which wireless 
messages may be transmitted, although the installation is more com- 
plicated —Elek. Zeit., December 29. 

Selenium Telegraphy—RvuuMER.—A long and fully illustrated 
paper on the properties of selenium, and its applications in electrical 
engineering, and especially in light telephony. He thinks that light 
telephony has a practical importance and may be used—especially 
for short distances not above six miles—as a substitute for wireless 
telegraphy.—Elek. Zeit., December I. 


MISCELLANEOUS. 


Miscellaneous —WAKEMAN.—An article entitled “electrical point- 
ers” on miscellaneous small devices useful in electric stations, such 
as a method of turning a commutator exactly true, ete.—Power, 
December. 

French Academy Prizes—The French Academy of Sciences has 
awarded the Prix Leconte of 50,000 francs to Blondlot, the discoverer 
of N-rays. Other smaller prizes were awarded to Villard, Claude, 
Ferrie—Comptes Rendus, December 109. 
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Novel Construction of Direct-Current Motors. 





Practice in the designing of direct-current motors and generators 
within relatively recent years has seemed to crystalize along well 
defined lines, and novelties in the construction of such machinery 
have been very rare. A radical development in the art of construc- 
tion of direct-current motors is, however, embodied in a type of 
motor designed by Mr. Robert Lundell and now being placed upon 
the market by the National Electric Company, as illustrated in the 
accompanying figures. The magnetic structure of the machine is 
laminated thoughout. It has long been desired to use laminated 
yokes in direct-current motors and generators, as this form of con- 
struction insures an absolute uniformity of the magnetic circuits, a 
greater flexibility of speed control, quick field regulation and a more 
compact structure. Numerous difficulties have been encountered in 
properly assembling the punchings, and the result has previously 
been an expensive structure of clumsy appearance. 

The Lundell laminated yoke, Fig. 1, is built up of punched steel 
rings securely and accurately centered in a rigid frame. The outer 





FIG. I—LAMINATED YOKE. 
and inner diameters of these rings are absolutely concentric. The 
pole pieces, which are separately punched from the same material 
as the yoke rings, are provided with end plates, as seen in Fig. 2, 
which serve to give stiffness to the assembled laminz. These end 
plates are tapped for the reception of retaining bolts which pass, 
not through the laminated yoke, but through the retaining frame, 
accurately seating the pole pieces and causing them to make perfect 
contact with the inner diameter of the yoke rings. Each pole piece 
is held in place by two bolts, the removal of which allows the pole 
piece and field coil readily to be taken off without disturbing the 
armature. 

An essential feature of the Lundell motor is found in the con- 
struction of the housing, which contains the laminated yoke rings, 
and supports the bearing brackets. The frame, when completely 
assembled, is characterized by exceptional stiffness, which is in no 
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FIG. 2.—POLE PIECE IN PLACE, 


way dependent upon the laminations; in fact, the stability and 
perfect alignment of the machine is unaltered whether the yoke lam- 
inations are in place or not. An objectionable feature to be found 
in all previous attempts at making a rigid laminated yoke motor has 
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been eliminated, in that the over-all dimensions (the height and 
width) of the magnet yoke are not exceeded. (See Fig. 4.) The 
housing consists of a rigid open casing made in two parts, front and 
rear. The rear part has four hollow extension arms of strong cross- 
section accurately bored to engage and support the laminations 
assembled therein. The front frame is identical with the rear one, 
except that the extension arms are omitted. Bolts pass through 
these arms, securing the frames together, and insuring the most 
rigid construction. 

In the design of the brush device of the Lundell universal ap- 
paratus there is involved a new principle which possesses important 
commutation features. With the old-style construction it has been 
common practice to place the brushes on a stud side by side in a 
line parallel to the commutator bars and mica. Any irregularity of 
the commutator surface causes both brushes to jump together. This 
action instantaneously opens the circuit at that point as each irreg- 
ularity passes a brush stud. With the new Lundell apparatus one 





FIG. 3.—FRAME OR HOUSING. 


brush is placed directly in front of the other (in tandem). The 
total brush surface is the same as is the commutator space occupied 
by the side-by-side brushes, and each brush has its independent 
tension spring. The irregularities of the commutator (if there should 
possibly be any) strike only one brush of a stud at one time, so 
that while one rises its mate is making contact, and the circuit is 
always closed for that stud. In practice it has been found that this 
one fact materially reduces the temperature of the commutator, and 
gives it a much better surface, while the face of the brush is always 
worn down to a true bearing surface. 

Where field control is used to obtain broad ranges required for 





FIG, 4.—ASSEMBLED MOTOR. 


variable-speed work, or where the service calls for special commu- 
tating conditions, the brush at the leaving edge is made of high- 
resistance carbon to prevent sparking, and the other brush is made 
of high conductivity to carry the current. 
ditions of service which are ordinarily opposed to each other are 
successfully met, securing a performance never before equaled. A 
range of speed, the highest and lowest points of which are repre- 
sented by a ratio of 3 to I, can be obtained by field control when 
motors of properly selected capacities are used. 


In this manner both con- 
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Mercury Arc Rectifier for Charging Batteries. 





The many advantages of simplicity, ease of operation and noise- 
lessness of the electric automobile and electric launch have created 
a large demand for some means of conveniently and readily charg- 
ing the batteries. The required current and voltage can usually not 
be obtained from the central station distribution circuits without 
suitable converting apparatus, and the lack of such apparatus of 
simple construction and moderate price has in the past militated 
greatly against the more extended use of these carriages and boats. 

In cases where a direct, low-voltage current is available, charging 
may be accomplished by the use of a suitable rheostat. Where only 
alternating current or high-voltage, direct current could be obtained, 
the common method has been to install a motor-generator set con- 
sisting of a suitable shunt-wound, continuous-current generator 
mounted on the same bedplate with a proper alternating-current or 
direct-current motor, according to the character of the primary cur- 
rent available at the point where the charging is to be done. The 
newest and simplest device for charging storage batteries from an 
alternating system is the mercury arc rectifier, as developed by the 
General Electric Company, and shown in improved form at the 
New York Automobile Show last week. 

The rectifier equipment consists essentially of three parts—tube 
and holder, compensating reactance and panel. The tube is an ex- 
hausted glass vessel containing two anodes (A A), one cathode 
(B), and one starting anode (C), as illustrated in Fig. 1. It is 
provided with metal caps for the terminals which protect the elec- 
trodes, thus reducing to a minimum the liability to breakage and 
burn-out. The leads from the anodes (A A) are connected to the 
compensating reactance, while the lead from the cathode (B) is 
connected to one terminal of the battery and forms the positive 
side of the direct-current circuit. The holder consists of a moving 
member mounted on the face of the panel and provided with spring 





FIG. I.—1I0-AMP. MERCURY ARC RECTIFIER. FIG, 2 
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direction after the local resistance around the cathode has been 
broken down. For the purpose of initially breaking down the re- 
sistance is used the starting anode, C. So long as current continues 
to flow, the resistance at the cathode remains at its low value. The 
object of the reactance is to retard the cessation of current from 
one anode until the voltage between the other cathode and the anode 
is sufficient to start a flow of current through this circuit. 

The panel, as shown in Fig. 2, is made of the best slate, 114 in. 
thick, 24 in. wide and 48 in. high. It is given a perfect dull black 
finish, is mounted on I-in. supporting pipes and is supplied with all 
necessary pipe braces, clamps and flanges. The panel is complete 
with voltmeter, ammeter, double-pole switches for connecting to 
carriage and alternating-current mains and necessary double-pole 
and single-pole switches for starting and operating the rectifier. 

The complete rectifier outfit occupies a floor space of approxi- 
mately 24 in. by 18 in. It is furnished in three capacities—10, 20 
and 30 amp.—and can be adapted to any commercial frequency or 
any value of alternating-current voltage and will supply any direct- 
current voltage necessary for charging vehicle batteries. 
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Pole Cable Terminals. 





The accompanying illustration shows the latest type of pole cable 
terminal made by Frank B. Cook, 239 West Lake Street, Chicago, 
known as “Type S. A.” This appliance is a combination of tubular 
line fuse and carbon lightning arrester mounted upon a galvanized- 
steel cable box, which is provided with a bracket so that the ter- 
minal can be attached either to the cable pole or cross arm. A slid- 
ing galvanized cover thoroughly protects all connections from the 
weather. 

Another terminal by the same manufacturer, known as “Type 
T. A.,” is for use exclusively with pot-heads, and is the same in 
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clips for holding the tube. Terminals for connecting the various 
parts of the tube to the panel are mounted on the panel. 

The compensating reactance is connected directly across the alter- 
nating-current supply mains, and is mounted either on the back of 
the panel or stands on the floor under the panel. Leads are brought 
out from the reactance to a dial switch mounted on the front of 
the panel. By means of the dial switch the voltage and current may 
be varied within the limits of the rectifier. A tap is brought out 
from the reactance and forms the negative side of the direct-current 
circuit. As is well known, the action of the rectifier depends upon 
the property of mercury vapor which allows current to pass in one 


size and exterior appearance as the first-mentioned type. There is 
a difference in the mounting, however, as hard maple strips are 
used in place of the sheet-steel cable box, the tubular fuses and 
carbon lightning arresters being mounted on these strips. The 
strips are rigidly attached to the bracket. 

With either of these terminals it is unnecessary to use the old- 
time pole house or balcony. The galvanized-metal cover stays up 
when it is raised, being locked there automatically ; when it is pulled 
down it also locks automatically. It is claimed that these terminals 
are absolutely weather-proof, and that they combine ease of access 
with efficiency and simplicity. Being constructed of metal, they can- 
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not burn up, an unavoidable fault of the old wooden pole house. 
The springs which hold the tubular fuses are so arranged that it 
is impossible for a man to leave a loose connection. The terminals 
will go where a pole house would not—between the wires if desired 
—and it is unnecessary to move the wires or the guys. 


— 





Exhibits at the Northwestern Electrical 
Convention. 





The convention of the Northwestern Electrical Association at 
Milwaukee January 18 and 109, as usual called out a good attendance 
of supply men and some exhibits in the parlors of the Hotel Pfister, 
where the convention was held. 

THe HoLopHane GLass CoMPANy set up one of its regular sales- 
men’s demonstrating outfits in one of the hotel parlors, and C. A. 
Howe, general sales manager, assisted by H. E. Watson, was kept 
busy demonstrating the comparative amount of useful light obtained 
by using Holophane glokes as compared with other globes and bare 
lamps. The hotel lobby is equipped with Holophanes. 

Tue BENJAMIN ELecTrRIC MANUACTURING COMPANY made an ex- 
hibit in connection with the Holophane Glass Company. The com- 
pany is introducing a new wireless cluster which goes under the 
name of “Arc Burst.” This cluster is shown with the lamps equipped 
with Pagoda reflectors, and throws a strong light in all directions 
below the horizontal. 

Juttus ANnpraAE & Sons Company, Milwaukee, had a parlor full 
of exhibits of the various electrical supplies handled by them, in- 
cluding G. I. and Westinghouse products. 

THE NATIONAL Etectric CoMPANY, as was fitting, since the con- 
vention was in its home city, made most extensive preparations to 
entertain delegates. Some small dynamos and motors were installed 
in the alcove on the parlor floor, run at overload to show their 
sparkless characteristics. The company issued a handsome engraved 
invitation to all delegates to visit its works, and enclosed with the 
invitation were street car tickets and a map making it plain how 
to reach the National Electric factory from the Pfister Hotel. The 
company distributed a watch guard that was much in demand. All 
the principal officers of the company were in attendance. 

Tue ALLIs-CHALMERS AND BULLOCK interests entertained visitors 
and distributed printed matter from their headquarters as well as a 
handsome souvenir badge and watch charm, the badge containing 
the company’s characteristic design, indicating “Ours the four 
powers.” 

A. F. Hamacek, of Chicago, exhibited his series arc cut-out in 
Parlor 109. 

Tue DuNcAN ELEctTRIC MANUFACTURING CoMPANY had a number 
of meters on exhibition, and placards all over the hotel called atten- 
tion to the exposed jewel feature of these meters, which makes it 
possible for the condition of the jewel to be seen as soon as the 
meter case is removed. 

Tue Nernst Lamp Company exhibited its lamps, both assembled 
and apart. Owing to the absence of alternating current at the hotel, 
it could not make a working exhibition. 

THe GENERAL ELectric CoMPpANY had its usual headquarters in 
the southeast parlor, where a number of recent types of circuit- 
breakers were shown and bulletins were obtainable. 

Tue FeperAL Evectric Company, of Chicago, made an extensive 
display of its enameled steel electric signs, which are so useful to 
central stations in developing a profitable sign business. Some of 
these signs were flashed with Dull’s flashers, which were exhibited 
in the same room. . 

Tue WESTERN. Display ComMPANy, of St. Paul, which has recently 
actively entered the field of electric sign manufacture, had a big 
“Reflectric” sign standing in a prominent position in the hall. This 
sign is of enameled steel with the lights concealed in reflectors above 
the sign. It is, therefore, equally good day or night. 

Tue Exectric StorAGE BATTERY CoMPANY representatives received 
their friends and distributed advertising literature from headquarters 
in the southwest parlor. 

THe Wacner Exectric MANUFACTURING CoMPANY occupied a 
parlor, where it received customers and distributed literature. 

Porter & Berc made an exhibit of Locke high-tension insulators 
in the corridor. 

Tue Fort ‘Wayne Etectric Works exhibited arc lamps in its 
parlor headquarters. 
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THE Daccett Trottey Company had a table in the corridor on 
which was shown the new Daggett trolley harp. This is equipped 
with a spring which cushions the hammer of the trolley wheel on the 
wire and with a flexibly mounted journal which lets the wheel ac- 
commodate itself to curves. 

Tue Crouse-H1nps Company had on exhibition a board showing 
its neat, new receptacles for sign and decorative work. It resembled 
in form a porcelain insulator. It also showed switches and conduit 
outlet boxes. 


~~ 





Switch Typeof ‘‘Decade’*’ Portable Testing 
Set. 





Some important modifications have recently been made to the 
switch type of the “Decade” resistance set, made by Queen & Co. 
Some of its features are as follows: 

Contacts are made with very thin sheet laminated phosphor- 
bronze brushes. The handles for moving the switches are double, 
allowing two decades to be moved without changing the position 
of the hand; this allows the whole attention to be given to the direc- 
tion taken by the galvanometer needle when the switches are being 
changed. By the present arrangement of the switches the resistance 
of the main stud does not enter into the circuit. 

The galvanometer has extremely high sensibility, and is provided 
with a shunt having three shunting values. In one bridge arm the 





PORTABLE TESTING SET. 


standard condenser of % microfarad is mounted, and also a 10- 
millihenry induction coil; in connection with the standard condenser 
and telephone receiver, an extremely sensitive form is provided 
with each set. 

Provision is made in the set to allow the Wheatstone bridge, 
Murray loop and Varley loop, and all other usual tests to be easily 
and quickly executed. A switch and binding posts are provided, 
permitting the use of an outside galvanometer. There are ten special 
dry cells mounted in the case, giving an e.m.f. of about 15 volts, and 
providing an exceedingly high current capacity, each cell supplying 
about 8 amp. on a short circuit for a short time. There is a special 
interrupting alternating-current device mounted in the lid, making 
it possible to test a resistance capacity or inductance in connection 
with the telephone receiver. Such rapid adjustment of the resistance 
is obtained with these sets that they are obtaining great favor with 
telephone companies. It is only necessary to watch the galvanometer 
and turn the switches until the galvanometer shows the deflection; it 
can be readily seen how much more rapid this is than the old method 
of changing plugs. A balance can be obtained in about one-fifth 
of the time. Short-circuiting straps are provided for the “Ba” 
and “Ga” keys, allowing either or both of these circuits to be kept 
permanently closed if desired. The testing set as now made is illus- 
trated above. 
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Industrial and Commercial News 








Commercial Intelligence. 





THE WEEK IN TRADE.—Much activity is still reported among 
the industries, but in distribution trade is yet uncertain owing to 
the unseasonable weather at some points and the unsettled feeling 
in the South, where the collapse of cotton prices has retarded coi- 
lections and caused many cancellations. In iron and steel the cruder 
forms were quiet and the demand was slack. Specifications for fin- 
ished products are said to be coming in very freely. Consumption 
is at the rate of 20,000,000 tons but the coke situation is easier, with 
prices lower, and if the car situation, perceptibly helped by present 
weather conditions, should further improve, the outlook would be 
really good. Anthracite coal is in good demand and bituminous is 
firmer, with consumers calling for deliveries in excess of the ability 
of sellers to deliver, owing to car congestion. There is declared to 
be some subsidence of the long-continued eager demand for copper, 
but that metal is actually firmer on the week. The closing quota- 
tions are 15% to 15%4c. for Lake; 15 to 15%c. for electrolytic, and 
145% to 1434c. for casting stock. The labor situation is still irregu- 
lar. The Fall River strike has ended in the success of the em- 
ployers, and quiet is thus general in cotton-goods manufacturing. 
A threatened strike of train hands on the Pennsylvania has been 
averted. The soreness in the New York building trades has not 
yet been healed, and another disturbed year is possible. December 
railway gross receipts show a gain of 8 per cent. over 1903, but for 
the first half of stormy January the increase is much smaller. Hard- 
ware is active and lumber is strong at higher prices than last year 
and with manufacturers active. Bradstreet’s reports 304 failures in 
the United States during the week, against 295 for the previous 
week, and 266 for the corresponding week of 1904. The Middle 
States had 77; New England, 46; Southern, 98; Western, 48; North- 
western, 14; Pacific, 19, and Territories, 2. Canada had 37 against 
24 for the preceding week. About 88 per cent. of the total number 
of concerns failing had capital of $5000 or less, and 9 per cent. had 
from $5000 to $20,000 capital. Bank clearings for the week ended 
January 19 aggregated $2,827,003,588, 2.7 per cent. less than the previ- 
ous week, but 34 per cent. in excess of last year. 


_ CONTRACTS FOR RAILWAY APPARATUS.—The West- 
inghouse Electric & Manufacturing Company has sold to the Syra- 
cuse Railroad Construction Company apparatus for the complete 
equipment of the Rochester, Syracuse & Eastern Railroad. The 
contracts include two 150-kw turbo-generator outfits, which will 
generate current at 3300 volts, 3-phase and 25 cycles. Each turbo- 
generator will be furnished with a 50-kw exciter mounted on the 
turbine shaft. The equipment also includes two 500-kw rotary con- 
verters and six 400-kw rotary converters; 24 transformers, with a 
total capacity of 6500-kw, a 13-panel switchboard for the main 
generating station, and three sub-station switchboards of 5 panels 
each, as well as protective and detail apparatus. Motor equipments 
included in the contract call for 12 quadruple equipments of West- 
inghouse 110-hp motors, as well as eight quadruples and two double 
equipments of motors of other sizes. The Westinghouse Company 
has also sold to the Detroit (Mich.) United Railway Company a 
1500-kw railway generator, and a 250-kw booster set. These ma- 
chines are in addition to four other large railway generators of an 
aggregate capacity of 5000 kilowatts, which the Westinghouse Com- 
pany has already installed for the Detroit company. Other street 
railway contracts just closed by the Westinghouse Company in- 
clude 50 four-motor car equipments, to be used by the Cleveland 
Electric Railway Company, of Cleveland, Ohio, for city and subur- 
ban service. The motors will be of the new Westinghouse type. 


GOVERNMENT PLANT FOR WASHINGTON.—The cost 
and practicability of having a central heating and lighting plant for 
a large number of the United States Government buildings and the 
new Municipal Building, the project discussed by the last session 
of Congress, was the subject of a favorable report submitted to 
Congress last week by Bernard R. Green, Superintendent of the 
Library of Congress. Mr. Green was helped in making his investi- 
gations in the matter by S. Homer Woodbridge, of the Massa- 
chusetts Institute of Technology. According to the report, the cost 
of the central plant will be $450,000, and the cost of installation 
$1,173,040, with the annual expenses at $211,855. The locations pro- 
posed for the plant are in the neighborhood of the square bounded 
by B, Fourteenth, C and Fifteenth Streets northwest. The build- 


ings to be heated and lighted by the plant are enumerated as fol- 
lows: White House, Treasury, State, War and Navy Departments. 
Winder Building, Court of Claims, Washington Monument, Bu- 
reau of Engraving and Printing, Post-Office Department, Smith- 
sonian Institution and National Museum, the Army Medical 
Museum, and the following new buildings now under way: The 
Municipal Building for the District of Columbia, the Department 
of Agriculture and the National Museum. The list includes thirteen 
buildings. The Hall of Records, projected for the square west of 
the State War and Navy buildings, has not been included in the 
estimates, but this building may also be included in the plans. 


THE WESCO SUPPLY COMPANY, of St. Louis, has estab- 
lished a branch office and warehouse at Forth Worth, Tex., in 
order to meet the urgent demand of its southwestern trade for a 
nearer supply depot. This branch will be in charge of Mr. V. E. 
Raggio, heretofore sales manager for the company and formerly 
its traveling representative in Texas. The warehouse is located on 
the Texas & Pacific tracks at 319-321 West Fifteenth Street, di- 
rectly opposite the Texas & Pacific freight house and in close prox- 
imity to the Union Station, which central location will facilitate the 
prompt shipment of orders. It is the intention of the Wesco Sup- 
ply Company to carry in stock at Forth Worth, everything in the 
way of electrical equipment and supplies. The initial consignment 
comprises several carloads of rubber covered wire, from the largest 
to the smallest sizes, both double and single braid, and also single 
and duplex wire; also a large stock of weather proof wire in all 
sizes, iron wire, strand, and porcelain material, arc and incandescent 
lamps, as well as general electric wiring supplies. It will also carry 
in stock, ready for immediate shipment, magneto switchboards, of 
the smaller capacities and magneto telephones, which are the 
product of its telephone factory in St. Louis. Two carloads of 
“Wesco” alternating and Peerless ceiling and desk fans are included 
in this stock, as well as a full line of motors and dynamos. 


BIDS ON RAILROAD WORK.—Bids have been invited by the 
New York, New Haven & Hartford Railroad for a part of the 
$8,000,000 improvement of the line from New Rochelle to the Har- 
lem River. The improvements include the installation of elec- 
tricity and the six-tracking of the line, the elimination of all grade 
crossings and the erection of roller lift bridges over the Bronx and 
Pelham rivers. The bids asked for are for the construction of the 
new tracks, and do not include the erection of the power houses 
which are ultimately to supply the power for four of the six tracks. 
This work is expected to be finished in about two years, six months 
or a year before the Pennsylvania tunnel through New York, with 
which it will connect. The cost of that part of the improvement 
for which bids were invited will amount to about $5,000,000. 

EXPORT AND IMPORT TRADE—The preliminary figures 
of the merchandise exports and imports for December and for 12 
months compare with actual figures for the past three years as 
follows. The three ciphers are omitted: 

December: 


1904. 1903. 1902. 1901. 
EMpOrte .ccccsccvcevecess $96,564 $77,750 $94,356 $79,929 
BMOOTIS op cctccsccesesece 145,287 174,734 147,992 136,941 
Excess of exports ....... 48,723 96,984 53,035 57,012 

Twelve months: 

TONOOTIB oc ccctcceseseacie 1,035,907 995,47 969,316 880,419 
EEOOTS. .naccccvvccenees 1,451,352 1,484,66 1,360,685 1,465,375 
Excess of exports ...-... 415,445 489,195 391,369 584,955 


POWER IN INDIAN TERRITORY.—Surveys are being made 
of the Grand River under the auspices of the Commercial Club, of 
Muskogee, I. T. A total cost for dam, electrical apparatus, etc., is 
estimated at $700,000. The distance of transmission to Muskogee 
is seven miles. The current is to be used for power, light and a 
new trolley system. The special committee in charge of the matter 
is Messrs. E. W. McClure, C. N. Haskell and W. A. Lubbes. 


COPPER CABLE FOR MEXICO.—It is stated that the An- 
sonia Brass & Copper Company, of Bridgeport, Conn., has a con- 
tract for 4,500,000 pounds of copper cable for the Mexican Light, 
Heat & Power Company, a Canadian corporation. It is said to be 
the largest single order of its kind on record. 


EQUIPMENT FOR FISHER BUILDING.—The equipment to 
be installed in the new Fisher loft building, East Houston Street, 
will consist of a 325-kw generator direct-connected to an engine of 
500-hp capacity. The equipment is to be purchased next week. 
Mr. C. O. Mailloux is the consulting engineer. 
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BRILL BUYS STEPHENSON WORKS.—The large car works 
of the John Stephenson Company, at Elizabeth, N. J., has been pur- 
chased by parties connected with the J. G. Brill Company, of Phila- 
delphia, who have organized a new company under the old name 
with the following officers: W. H. Heulings, Jr., president; Samuel 
M. Curwen, vice-president; James Rawle, treasurer, and J. G. Root, 
secretary and assistant treasurer. Peter M. Kling, who was general 
manager of the old company, is retained in the same capacity. The 
sale of the Stephenson Company is one of .the most important 
transactions which has occurred for a long time in electric railway 
manufacturing circles. The recent taking over of the American Car 
Company and the G. C. Kuhlman Car Company by people interested 
in the Philadelphia concern, has given rise to rumors that a con- 
solidation of all the car building interests is about to take place, 
and that there will be an alliance with British manufacturers. Ac- 
cording to the best authorities, however, there is no foundation for 
such a report. The American Car Company, the G. C. Kuhlman 
Car Company and the Stephenson Company each has a district or- 
ganization, and aside from being licensees of the patented cars and 
trucks and specialties of the J. G. Brill Company, have no other 
connection therewith, and do not confine their business to any 
especial territory. The Stephenson plant is situated on 90 acres of 
ground and has excellent shipping facilities. A fine power house 
supplies the current for the machinery, which is all electrically 
driven, and the electric cables between the power house and the 
various buildings extend through tunnels. 


AN ENGINEERING DINNER.—The A. L. Ide & Sons, of 
Springfield, Ill., have recently given a more important representation 
to its interests on the Atlantic coast by establishing a large office at 
the Bowling Green Building, New York City, in charge of Mr. J. G. 
Robertson, who for many years has had successful charge of their 
Western business from the St. Paul headquarters. Associated with 
him are Messrs. S. J. Fuller and G. B. Ferrier. In order that Mr. 
Robertson and the staff might meet socially the men with whom 
much of his Eastern business would be transacted, Mr. H. L. Ide 
gave a charming dinner on Tuesday evening, January 24, at the 
Hotel Astor, in the yachting and hunting rooms, at which some 
thirty were present. The party included Messrs. H. L. Ide, J. G. 
Robertson, S. J. Fuller, G. B. Ferrier, T. Beran, Calvin W. Rice, 
F. C. Bates, F. H. Larkin, J. M. Wakeman, F. R. Lowe, T. C. Martin, 
J. D. Andrews, Jr., T. B. Arnold, E. W. T. Gray, W. L. Conwell, 
F. B. Slocum, C. G. Wingate, A. S. Vance, E. W. Goldschmidt, W. 
Bigelow, F. B. De Gress, W. S. Rugg, D. H. MacDougall, H. W. 
Rowley, W. L. Fairchild. Brief and felicitous speeches were made 
by Messrs. Ide and Robertson, the toastmaster being Mr. Martin. 
The party then were entertained most brilliantly by Mr. Arnold, a 
celebrated amateur in card tricks. Some of his feats in prestidigita- 
tion have certainly never been equalled on the professional stage, and 
their parallel could only be found in Wall Street. The party separ- 
ated very reluctantly at midnight. 

DEVELOPMENT OF NIAGARA POWER.—The Westing- 
house Electric & Manufacturing Company has closed a contract 
with the Ontario Power Company for an alternating current gen- 
erator with a rated output of 10-000 horse-power at 85 per cent. 
power factor. This is in addition to three other machines of simi- 
lar type which the Westinghouse Company is furnishing for this 
plant. The generators are of the revolving-field, two-bearing type, 
designed for direct connection to water-wheels; they generate three- 
phase current at 12,000 volts and 25 cycles, and run at a speed of 
1874 r.p.m. Among other apparatus included in the contracts are 
twelve 3000-kw oil-insulated water-cooled transformers, wound for 
12,000 and 60,000 volts; two 375-kw exciters, and complete switch- 
boards. Messrs. P. N. Nunn and L. L. Nunn are engineers in 
charge, and the plant is being built by the Niagara Construction 
Company, of which General Francis V. Greene is president. Mr. 
F. B. H. Paine, late of the Westinghouse Company, has joined the 
Construction Company to carry out this work. 


POWER FROM ST. LOUIS RIVER.—A contract for building 
the first dam, canal and power station of the Great Northern Power 
Company has’ been let to the National Railway Construction Com- 
pany, of New York, and work has been commenced. This contract. 
with the requisite machinery for its utilization, represents about 
$3,000,000. The power company has elected C. A. Duncan, of Du- 
luth, president; C. D. Barney, of New York, vice-president; Mr. 
Tucker, of Tucker, Anthony & Co., of Boston, treasurer, and Oscar 
Mitchell, of Duluth, secretary. The company will utilize the water 
power of the St. Louis River rapids to develop electric power and 
transmit it to the cities of Duluth and Superior. It is expected 
that fully 100,000 horse-power can be developed, possibly much 
more. That by this power the railroads to the iron ranges may be 
operated is considered probable, and this is said to be the intention 
of the United States Steel Corporation. 

UNDERGROUND SYSTEM FOR MEXICO CITY.—On the 
steamer Vigilancia, which sailed Thursday, January 19, bound for 
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Mexico, in the passenger list were some fifteen men, all conduit 
experts in the employ of G. M. Gest, the expert subway contractor, 
of New York and Cincinnati. These men are bound for the City of 
Mexico in connection with a contract Mr. Gest has in that city for 
building a subway system through the entire city for the Mexico 
Light & Power Company. Besides this, several complete carloads 
of tools have been forwarded by the all-rail route during the same 
week. This is one of the largest contracts Mr. Gest has ever under- 
taken, and the awarding of such a large order is a further apprecia- 
tion of his handling of conduit affairs in this country. Mr. Gest 
expects to send other crews abroad on work which is just being put 
in contract form. 


NEW YORK FRANCHISE DENIED.—The New York Alder- 
manic Committee on Water Supply, Gas and Electricity has report- 
ed adversely on the application for a lighting and conduit franchise 
which was made by the Manhattan & Bronx Electric Company. 
The company served on the Aldermen notice that it would apply 
for a mandamus to compel them to refer the application to the 
Board of Estimate and Apportionment. The Aldermen answered 
by voting down the application. The reason given in the com- 
mittee’s report is that the city is about to go into the lighting busi- 
ness on its own account, and that it is not wise, therefore, to make 
any more grants to lighting corporations. 


TURBO-GENERATOR CONTRACTS closed by the Westing- 
house Electric & Manufacturing Company during the last week of 
1904 included two 1000-kw outfits for the Haverhill (Mass.) Elec- 
tric Company, to be used in lighting and power work in that city; 
two 1500-kw outfits for the Rochester, Syracuse & Eastern Rail- 
road, and one’ 1000-kw outfit with exciter for the Springfield Elec- 
tric Light Company, Springfield, Mass.; also a 300-kw turbo-gen- 
tracterator with exciter for the Northern Electric & Manufacturing 
Company, of Montreal. The Springfield Electric Light Company's 
contract also included two 500-kw rotary converters and four 300-kw 
transformers. 


THE NORTHERN ENGINEERING WORKS, crane manufac- 
turers of Detroit, Mich., report among recent shipment and in- 
stallations of electric and hand power cranes: Union Electric Com- 
pany, Dubuque, one 15-ton; American Production Company, one 
10-ton electric crane; Detroit Edison Company, Delray, Mich., one 
30-ton alternating electric traveling crane; Edison Illuminating Com- 
pany, one 7'4-ton; Union Brass & Foundry Company, Lowell; 
Kenton Marble Company, Kenton, Ohio, one 8-ton traveling crane. 
They report an increased demand for their cranes and electric hoists 
with an excellent outlook. 

JALISCO POWER PROJECT.—The government authorities of 
the State of Jalisco, Mexico, are considering the question of grant- 
ing a concession sought by the Amparo Mining Company, of which 
Mr. Ferdinand Lustersic is manager, to utilize the Magistral River 
for power purposes. It is proposed to use the electric power for 
operating the Amparo Company’s large reduction works. 

WIRING FOR METROPOLITAN LIFE BUILDING.—The 
Western Electric Company has been awarded the contract for wiring 
the Metropolitan Life Building Annex, Madison Avenue, for which 
installation Mr. C. O. Mailloux is the consulting engineer. The 
Metropolitan electric plant, etc., will represent an expenditure, be- 
fore completion, of fully half a million dollars. 

PLANT FOR JAPAN.—The Westinghouse Electric & Manu- 
facturing Company has received an order through its agents, Ta- 
kata & Company, of Tokio, for 13 direct current generators, each 
of 62.5-kw capacity, and 13 spare armatures. Each generator will 
be driven by a 125-hp steam engine, and the 13 engines will be sup- 
plied by the Westinghouse Machine Company. 

PLANT FOR OFFICE BUILDING.—The Germania Fire Insur- 
ance Company has placed a contract for the installation of an elec- 
tric light and power plant in its office building, 62 William Street. 
The General Electric Company will build the generators, two 35-kw 
three-wire machines arranged for direct connection to Harrisburg- 
Fleming 60-hp side crank engines. 


PLANT FOR PAPER MILL.—The Westinghouse Electric & 
Manufacturing Company has sold to the International Paper Com- 
pany for use in its plant at Berlin, N. H., one 250-kw alternating 
current generator of the revolving armature type, three 40-hp alter- 
nating current motors, with switchboard, transformers, etc. 

RAILWAY SUPPLIES WANTED.—The Whitman Electric Rail- 
way & Power Company, of Colfax, Wash., is locating its trolley road 
and will soon be in the market for supplies, new and relaying rails, 
spikes, braces and other material. Mr. W. W. Tracy is general 
manager. 

CABLE FOR GLASGOW.—The National Conduit & Cable 
Company has secured a substantial contract for cables to be used 
in the extension of the Glasgow, Scotland, municipal electric traction 
system. 
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Financial Intelligence. 





THE WEEK IN WALL STREET.—There was a strong under- 
tone in stock speculation, the advances being the result of manipu- 
lation of prominent railroad stocks, notably Union Pacific and Read- 
ing.. Amalgamated Copper continued as a feature, though an in- 
crease of one-half per cent. in the dividend did not meet expecta- 
tions, and another sensational attack was made on the property. 
Bonds were very strong reflecting the ease of money and the de- 
mand for investments, which gave support to the stock list as well. 
Public participation in speculation is still restricted. Generally 
speaking, the irfdustrials were steady, and firmness prevailed in the 
Steel stocks, in face of talk of investigation at Washington into the 
company’s affairs. Taking the tractions and electrics as a group, 
the only one which records an advance on the week’s business is 
Brooklyn Rapid Transit the gain in this case being only %-point. 
All the others receded. Allis-Chalmers, common and preferred, lost 
I point each, closing at 15% and 64, respectively. General Electric 
receded to 187, at which figure it closed, this being a net loss of 1%. 
Westinghouse common closed at the bottom price of the week, 180, 
and preferred kept steadily at 1934, which is 1% points lower than 
the last quotation. The closing price of Brooklyn Rapid Transit 
was 62%, and that of Metropolitan Street Railway, 116, which latter 
is a net loss of 1% points. Western Union declined 34-point, clos- 
ing at 92%. American Telephone & Telegraph closed at 146, a de- 
cline of 34-point net. The curb market received unusual attention 
Saturday because of the sensational rise of 11% points in Interbor- 
ough Rapid Transit. There was no news upon which to base this 
advance; it is supposed that there was a short interest in it. This 
stock closed at 198% bid, on Saturday. On Friday it closed at 186% 
bid. Following are the closing quotations of January 24: 


NEW YORK 

Jan. 17 Jan. 24 om, ya Jan. 24 

Allis-Chalmers Co........... 15% 12 Electric Vehicle .......... 1342 
Allis-Chalmers Co. pfd..... 64 62 Electric Vehicle pfd........ 38 24 

American Tel. & Cable...... 93 9446 General Electvic............. 1885¢ 181% 
American Tel. & Tel........ 14536 «143 Hudson River Tel. sake> es +s 
American Dist. Tel . e éa woraen | Ra woe Aa 197 

Brookiyn Rapid Transit. . 63% 6046 owe oe § 5 ae Ss aan 1634 1164 
Commercial Cable.......... 2 - YEN 7 Tel. cone on ee 
Biectric Boat.... ........... 41 42 | RAL, eine = <s 
Electric Boat pfd.. ........ 78 79 Western Union Tel......... 92 92 
Electric Lead Reduction. . be) % Westinghouse com .... .... 182 176 
Westioghouse pfd ........ 1924@ 190 

BOSTON 

Jan. 17 Jan.24 Jan. 17 Jan.24 

American Tel. & Tel........ 145 14244 Western Tel. & Tel. pfd..... 994 *9744 

Oumberland Telephone... . 120 120 Mexican Telephone... ..... , 15¢ 

Edison Elec. Illum...... .. 251% 254% New England Telephone... 13954 1384 
General Electric ........... 188344 183 Ss OS Sea 135g «15 
Western Tel. & Tel... ..... 18 18 Mass. Elec Ry. pfd....... . 596 860 

PHILADELPHIA 

Jan. 17 Jan. 24 om, 17 Jan.24 

American Railways ........ 48 48 Phila. Traction............0. 19% 4 

Elec. Storage Battery....... a 78kg en ree 10 9% 
Elec. osage Battery pfd... 7646 Phila. Rapid Trans......... 18% 24 

Elec. Co. of America........ HY 1054 
CHICAGO 

Jan. 17 Jan. 24 Jan.17 Jan. 24 
Central Union Tel.......... National Carbon pfd........ 113 

Qhicago Edison.............. 169% Metropclitan Elev. com. 2044 20% 
Ohicago City Ry....... ..... 193 *19735 Union Traction............ ll *12 
Ohicago Tel. Co.............. es Union Traction pfd......... 45 *48 

National Carbon......... .. 416 41 
* Asked. 


TROLLEYS IN MARYLAND.—The Washington, Baltimore 
& Annapolis Traction Company, the consolidation of the traction 
properties recently purchased by the Bishop-Sherwin syndicate will 
have a capitalization of $4,000,000 with a bonded indebtedness of 
$4,000,000, of which $3,000,000 will be first mortgage 41% per cent. 
30-year gold bonds and $1,000,000 will be second mortgage 4% 
per cent. 25-year gold bonds. The second mortgage bonds will 
represent an expenditure, by the syndicate managers, of $1,500,000 
in cash on the purchase of the road. The first mortgage bonds, 
which will carry liberal stock bonus, will be sold to raise the funds 
for the purpose of completing the property and also will be given 
in exchange for the securities held by the old syndicates in com- 
pensation for the transfer of their rights in that property. The 
first mortgage bonds are offered at 95 with a stock bonus of 100 
per cent. The capital of the Washington, Baltimore & Annapolis 
was $2,000,000, of which $1,400,000 is outstanding. The funded 
debt was $2,000,000 5 per cent. 20-year gold bonds, authorized, with 
$1,200,000 outstanding. This company owned the control of the 
Washington, Berwyn & Laurel Traction Company, which had a 
capitalization of $500,000, all outstanding, and an authorized bond 
issue of $500,000 5 per cent. gold bonds, of which $220,000 was 
issued. The Washington, Berwyn & Laurel had a perpetual fran- 
chise with a 25-year contract with the city lines of Washington. 


APPLEYARD ROADS EMBARRASSED.—As already briefly 
noted, three interurban electric roads in southwestern Ohio, owned 
by the Appleyard syndicate, have been placed in the hands of re- 
ceivers on account of the filing of three suits against the companies 
involved for sums aggregating $26,800 and the entry of immediate 
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judgments with the consent of the officers of the roads. The com- 
panies are the Central Market Street Railway operating 16 miles 
of terminal tracks in the city of Columbus used by all of the inter- 
urban roads, the Columbus, London & Springfield operating 52 
miles between Columbus and Springfield, and the Dayton, Spring- 
field & Urbana operating 45 miles between the three cities and 29 
miles of leased lines, the bonds of which it guarantees. The failure 
of these companies is said not to have affected the three or four 
other lines owned by the syndicate, of which Mr. A. E. Appleyard, 
of Boston, is the head. Mr. Theodore Stebbins, general manager of 
the three companies, states that the trouble has been caused by the 
fact that the rates of fare have been too low, viz., 1% cents a mile 
for cash or ticket fares and 1%4 cents a mile for mileage books. 
The immediate cause of the failure is stated to be the large floating 
indebtedness of the involved companies and not excessive capi- 
talization. 


THE CHICAGO TELEPHONE COMPANY, at a stockholders’ 
meeting held January 18, presented a balance sheet of its operations 
for the year of 1904. The gross revenue for that year was $6,- 
373,116, an increase of $838,525 over the preceding year. The net 
earnings for the year were $1,563,616, an increase of $142,271 over 
the previous year. After paying dividends amounting to $1,400,000, 
an increase of $125,165 over the preceding year, there was carried 
to the surplus $163,613, an increase of $17,106 over 1903. The 
total resources were reported as $15,740,396, the major items being 
$13,208,689 for plant; $1,346,560 for real estate and building, and 
$511,312 cash. The capital stock is $14,000,000, and reserves are 
carried as follows: For taxes, $157,290; maintenance, $913,825; un- 
earned rentals, $39,801. These items, together with a minor one and 
a surplus of $628,383, give a total of $15,740,396. At the close of 
1900 there ware 36,414 subscribers’ stations, and at the end of last 
year these had increased to 117,893. There are now nearly 6000 
more telephone stations in private residences in Chicago than there 
were in the entire Chicago Exchange for both business and resi- 
dence purposes five years ago. The payments to employees during 
the year amounted to $2,260,947. Balance sheet follows: 














. 1904. 1903. 1902. 
0 AR ee ar ere rae $6,373,116 $5,534,590 $4,570,806 
PIS oan Kents uis cca e ewe recon wie 4,809, 500 441 13,246 3,368,335 

POC CCE CRTC TROT E CC $1, $63, 616 $1,421,344 $1,202,471 
I he as ste a binh aah hea ealeet 1,400,000 1,274,835 1,075,193 
ESTES Cee LET OT ET TT eT $163,616 $146,509 $127,278 


The general balance sheet as of December 31, 1904, compares as 
follows : 








ASSETS. 
1904. 1903. 1902. 
OPT EE COU TTC TUTE TCT $13,208,689 $12,635,533 $11,207,213 
Real estate and buildings .......... 1,346,560 1,273,735 1,111,645 
BONED 6 icp bis sesteess ete eeea es 163,639 369,058 366,460 
Other investments ...............- 114,650 125,037 14,500 
Bills and accounts receivable ...... 395,546 300,331 68,435 
Me is ede wd aaakee eset én 511,313 547,040 134,706 
a a cen ah ag aaa $15,740,307 $15,251,334 $12,902,960 


LIABILITIES. 
1904. 1903. 1902. 








eee MN ds cauwads Baa e ee $14,000,000 $14,000,000 $11,993,400 
Die GO BOCONRIG BORRDIS .icceses 8 | tk h hs nee 06©68saeaees 80” | (hee eenes 
i SO MMe a clas Vb 28h Oke 8:05 157,290 90,377 94,623 
Reserve for renewal, etc. ........-- 913,826 646,551 346,551 
Reserve for rent ....... ernececcer 39,891 46,336 36,592 
Reserve for outstanding tickets..... 1,007 3,302 4,411 
WORE nc aciviecencsee ah ee eiass sala 628,383 464,767 427,383 

RRR Se ocd ig de walbiak sd ee en Oe $15,740, 397 $15,251,334 $12,902,960 


STROMBERG-CARLSON TELEPHONE.—About fifty stock- 
holders of the Stromberg-Carlson Telephone Manufacturing Com- 
pany, all residents of Rochester, N. Y., met last week at the com- 
pany’s office, to consider the interests of the company and to elect 
officers. Directors were re-elected as follows: Eugene H. Satter- 
lee, Thomas W. Finucane, Walter B. Duffy, Alfred Stromberg, 
Androv Carlson, Charles A. Brown, John C. Woodbury, Charles 
E. Angle and Frederick Cook. The directors organized, with the 
following officers, all of whom are the same as those of last year: 
President, Eugene H. Satterlee; vice-president Alfred Stromberg; 
treasurer, Thomas W. Finucane; secretary, Charles E. Angle. The 
company declared a quarterly dividend in December of 2% per cent. 
on common and 13% per cent. on preferred stock. 


COWLES SMELTING COMPANY.—Suit has been filed in the 
Common Pleas Court at Cleveland, Ohio, by Claire L. Taylor, ex- 
ecutrix of E. H. Cowles, against the Cowles Electric Smelting & 
Aluminum Company, the Electric Smelting & Aluminum Com- 
pany, Alfred H. Cowles and other stockholders of the concerns 
named. Mrs. Taylor asks that a receiver be appointed for both the 
Cowles company and the electric company. She avers that the 
affairs of the companies have been mismanaged, and the earnings 
dissipated. She prays for an accounting of the affairs of the com- 
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panies, and alleges that fully $1,000,000 is involved in a controversy 
which can only be settled in court. Mrs. Taylor says that the late 
E. H. Cowles owned 1750 shares of stock in the original Cowles 
company. 


NOVEMBER ELECTRIC EARNINGS.—The Stone & Web- 
ster firm report earnings in November as follows: 


Edison Electric Illuminating Company of Brockton: 


1904. 1903. Changes. 
PORE, ANEERE As neds dacedinacasseeade $13,292 $10,517. Inc. $2,775 
Ne SHEERS os GR EERD 50 HER ad cena ceases 5,231 4,982 Inc. 249 
BUTOIGR OVOL CORIMEE ci occ cceiccccsceces 4,473 3,624 Inc. 848 
Jacksonville Electric Company: 
1904. 1903. Changes. 
FROVEMIDET BTOGR  cievier ve vocscvececeeuas $23,248 $24,035 Dec. $1,687 
PER ee PT ORE Re Ee eT Ce Re 9,085 10,463 Dec. 1,377 
DURDEN GOVE GHINES fic cctvetscsisecace 6,066 7,275 Dec. 1,208 
Lowell Electric Light Corporation: 
1904. 1903. Changes. 
OOO, BTOGR: 6:63 ¥b:u0's0.0tktcesed0aevss $23,748 $21,233 Inc. $2,515 
RSS A ee Pe Oa Pee 11,607 9,12 Inc. 2,570 
UP OIUR: DUCT CURTOED 666.062 cnt c cise cease 10,580 7,633 Inc. 2,947 
Savannah Electric Company: 
1904. 1903. Changes. 
a Meu eee eee eee Cee Te $45,634 $44,854 Inc. $779 
DE is whiee 46 Ccks Manado ase SF OO RAE KS KOS 19,256 22,095 Dec. 2,838 
CUCU OVEE GRBIIOE 656 bh 6ccccescstiecen 8,704 11,642 Dec. 2,938 
Houghton County Electric Light Company: 
1904. 1903. Changes. 
PRRUANEE SAGER onc vaeus C6 eb eke adeaese $21,550 $19,067 Inc. $2,483 
BN Sais aa bie sce Cad BOs bes oh CEES 12,160 10,981 Inc. 1,179 
Ores OVO COALOOS. ie ceded cceccdics secs 9,973 8,743 Inc. 1,229 
Houghton County Street Railway: 
1904. 1903. Changes. 
TAPE OO LIT Ie $16,691 $15,094 Inc. $1,597 
OE. Ja esice ss dbs bks > SOA e ne sane eneeete 5,909 4,702 Inc. 1,206 
SULHTS: OVE CUBTMES «6 sb. cciccs voces cedure 2,585 1,875 Inc. 710 
Minneapolis General Electric Company: 
1904. 1903. Changes. 
PEON SOR ois be Vib 0's 05 48 de adees Sou $65,108 $54,239 Inc. $10,868 
ETE BS a ere en err rye 34,218 26,215 Inc. 8,003 
DUCDMEE OVOP GUMONEE oo kiccds co nctacsesn es 25,021 16,252 Inc. 8,768 
Tampa Electric Company: 
1904. 1903. Changes. 
I MOR snes dec cdc wikadswen gene $35,570 $26,873 Inc. $8,697 
| BREE PAP or ee eer ee rete 14,442 9,617 Inc. 4,824 
RIN ODOR CHOMNOR. Go66.65:0054.0sc0004555 12,557 7,565 Inc. 4,991 
Terre Haute Traction & Light Company: 
1904. 1903. Changes. 
MN. es ke Rak w ance a wale eae ak Re $49,308 $41,491 Inc. $7,817 
BN tigated ah ak DN. g Kiba Week eae bck ae 08 20,137 14,091 Inc. 6,045 
DUTOTEE: OVE GUAINES kode kccctendedanes 10,915 5,543 Inc. 5,372 
Seattle Electric Company: 
1904. 1903. Changes. 
TONE BONNE 8 ss ha eee as nde oa a6 oe $200,607 $178,024 Inc. $22,583 
PR re vas er aes d oR ods ook Cees 52,635 35,813 Inc. 16,822 
UIDIUE OVOP CRASHER oc tadsdscenaceneees 27,661 12,940 Inc. 14,721 


DIVIDENDS.—Chicago Edison directors have declared the regu- 
lar quarterly dividend of 2 per cent., payable February 1. The 
American Light and Traction Company has declared the regular 
quarterly dividend of 1% per cent. on the preferred stock, payable 
February 1. Western Telephone directors have declared a regular 
semi-annual dividend of 2% per cent. on the preferred stock. Bos- 
ton Elevated Railway Company has declared a regular semi-annual 
dividend of 3 per cent., payable February 15. International Steam 
Pump directors have declared the regular quarterly dividend of 114 
per cent. on the preferred stock, payable February 1. The directors 
of National Carbon have declared the regular quarterly dividend of 
134 per cent. on preferred, payable February 15. The Jacksonville, 
Fla., Electric Company has declared a semi-annual dividend of $3 
per share on the preferred and $2 on the common. The Cambridge, 
(Mass.) Electric Light Company has declared a regular quarterly 
dividend of 2 per cent., payable February 2, to stockholders of record 
to-day. In July, 1904, company increased its rate from 6 per cent. 
to 8 per cent., during ten years previous a 6 per cent. rate had been 
maintained. The United Power & Transportation Company direc- 
tors, Philadelphia, have declared a dividend of $2.39 per share, pay- 
able January 24. 


STANLEY-G. I. CONSOLIDATION.—We give below some 
further details relating to the consolidation of the Stanley & Gen- 
eral Incandescent Arc Light Companies, announced in these col- 
umns last week. Mr. C. C. Chesney, first vice-president, will be 
the executive head of the consolidated companies and will have 
direct supervision of both engineering and manufacturing depart- 
ments in Pittsfield. Mr. M. J. Barr, second vice-president, will 
have general charge of all sales and direct charge of the sales of- 
fices in the East. Mr. Martin I. Insull, third vice-president, will 
have charge of the general sale of all supplies and devices and 
direct supervision of all the sales offices in the Central West with 
office in Chicago. The New York office will be at 22 Broadway 
and will be in charge of James E. Cutler. The Southern office will 
be located at Atlanta, Ga., and George F. Hardy, formerly of Pitts- 
field, will be in charge. The G. I. Company has employed 300 men 
and did a business of $750,000 to $100,000 per year. The capital 
stock of the consolidated companies will remain the same as that 


ELECTRICAL WORLD anno ENGINEER. 


- diture during the next five years. 


219 


of the Stanley Company, or $3,000,000. The latter company is 
now employing 200 more men than it did last fall, and its business, 
it is stated, has been constantly growing. As previously stated, the 
consolidation is to take effect February 1. 


B. R. T. IMPROVEMENTS.—The New York State Board of 
Railroad Commissioners has prepared a report, already approved, but 
to be formally presented at the next meeting which will recom- 
mend that the company spend $20,000,000 in improvements, of which 
$8,500,000 shall be spent within a year, $5,000,000 within the year 
following, and the balance within the third year. It is said that 
the commission cannot force the company to spend any fixed sum, 
but can compel it to make improvements upon which the commission 
may decide. The board in adopting Commissioner Baker’s report 
will recommend that at least 100 new and modern cars be placed 
upon the elevated lines and 200 on the surface lines, and that at least 
$2,300,000 be spent in additional power supply. Poor terminal fa- 
cilities are held largely responsible for the congestion, and the 
population has constantly increased until on December 24 last the 
system reached the high-water mark of 1,167,000 passengers carried 
ou a single day. At the offices of the Brooklyn Rapid Transit, it was 
said, outside experts were not needed to convince the corporation 
that great increase in expenditure was necessary, and that last 
month the company had decided to make a great increase in expen- 
No announcement of a bond issue 
has yet been issued, but it is understood that one of considerably 
more than $20,000,000 is in contemplation. 


BELL TELEPHONE OUTLOOK.—It is stated from Boston that 
the instrument output of the American Telephone & Telegraph Com- 
pany for the year 1904 was the largest in the history of the Bell tele- 
phone system, amounting to 701,047 net. The largest previous out- 
put was in 1903 with 629,197 instruments. The net output last year 
exceeded the total number outstanding in 1895. In other words, the 
output last year was greater than the entire output in the fifteen years 
from 1880 to 1895. The total number of instruments outstanding is 
now 4,480,564, the growth during 1904 being 18.5 per cent. The num- 
ber of subscribers at the close of this year may be estimated at ap- 
proximately 1,800,000, as compared with 1,525,167 at the close of 
1903. The proportion of subscribers to instruments outstanding is 
about 49.5 per cent. At $50 per subscriber the gross earnings of the 
Bell subsidiary companies are now at the rate of $90,000,000 per an- 
num, and the net estimated at 30 per cent. of gross is at the rate of 
$27,000,000 per annum. Long distance gross earnings are at the 
rate of $5,000,000 per annum, making total gross earnings of the en- 
tire system at the rate of $95,000,000 per annum. The earning ca- 
pacity of American Telephone shares is now about 12 per cent. per 
annum, the the instrument statements indicating a gain of about 1 
per cent. over last year. 


HUDSON COMPANIES DIRECTORS.—The Hudson Com- 
panies, the construction concern which is to tunnel the North River 
for electric railway work, has elected as permanent directors, Will- 
iam C. McAdoo, John W. Simpson, Frederick B. Jennings, William 
C. Lane, Anthony N. Brady, Pliny Fisk and William M. Barnum, 
and the following, who are also directors of the Interborough Com- 
pany: Walter G. Oakman, Andrew Freedman, Gardiner M. Lane, 
Cornelius Vanderbilt and William Barclay Parsons. Mr. Oakman 
is president. 


MONTREAL LIGHTING BONDS.—N. W. Harris & Company 
and the Bank of Montreal are jointly offering $750,000 Montreal 
Light, Heat & Power Company first mortgage and collateral trust 
1%4 per cent. gold bonds maturing on January 1, 1932. This com- 
pany, under perpetual franchises, controls the entire gas, electric 
light and power business of the Island of Montreal. The system 
has been described in the pages of ELrecrricAL Worep AND EN- 
GINEER. 

CONSOLIDATED GAS.—The annual report of the New York 
Consolidated Gas for 1904 says with regard to the Edison system: 


“The new Waterside station, having a capacity at least equal to 
the present station, about 128,000 horse-power, is under way, plans 


having been filed and*the foundations are being placed. This sta- 
tion will probably be ready for service in 1906.” 
BROOKLYN RAPID TRANSIT BONDS.—The Commercial 


says that the Brooklyn Rapid Transit Company will, in the near 
future, issue $10,000,000 4 per cent. general consolidated and refund- 
ing bonds for improvements. President Winter states that during 
the last calendar year the company spent $1,600,000 on equipment. 


WESTERN UNION BONDS.—The issue of $3,000,000 addi- 
tional Western Union 4% per cent. funding and real estate 50- 
year bonds closes this mortgage, so far as new issues are con- 
cerned. They rank as a high grade issue, yielding about 4.30 per 
cent. 
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General 





News of the Week 








The Telephone. 


TUSCUMBIA, ALA.—The City Council has granted a 25-year year fran- 
chise to John C. Monteith and associates, of Chicago, for the construction and 
operation of a telephone line throughout the city. 

OPELIKA, ALA.—The town of Opelika has refused a franchise to a second 
applicant for telephone privileges, stating that the use of one system was re- 
garded as more satisfactory. The Bell Company owns the local exchange. 

BESSEMER, ALA.—The Southern Bell Telephone Company will at once 
commence the construction of a line from Bessemer to Virginia Mines, a 
number of subscribers having been secured at that point to take the service. 

PINE BLUFF, ARK.—The Valley Telephone Company is preparing to re- 
build a long-distance line from Varner to Redfork, and is now putting in the 
cedar poles. 

CLARKSVILLE, ARK.—The Clarksville Telephone Company has been in- 
corporated with a capital stock of $5,000. The corporators are Charles E. 
Robinson, Lulu C. Robinson and W. R. Harris. 

LITTLE ROCK, ARK.—The ordinance providing for the placing under 
ground of the wires of the Southwestern Telegraph & Telephone Company, 
and prescribing the rates that may be charged by the telephone company, has 
passed. The ordinance provides that the company shall charge not more than 
$3 per month for business telephones and $2 for residence telephones until 
after the number of instruments connected with the exchange shall exceed 
4000, after which time the company may charge $4.50 per month for business 
telephones and $2.75 for residence telephones, with higher rates as the number 
of instruments increases. Under the terms of the ordinance this provision 
does not become effective for a year, and not at the end of the year unless all 
the improvements provided for in the ordinance are made by the company. 

FORT MORGAN, COL.—At a sheriff’s sale all the right, title and interest 
of the Morgan County Independent Telephone Company, including its lines 
all over the county, with exchanges at Fort Morgan and Brush, have been 
sold to George E. Settle for $9000. This was under an execution from the 
district court in settlement of judgment due J. P. Curry, of the First National 
Bank of this place. 

WASHINGTON, D. C.—The Telegraph & Telephone Auxiliaries Company 
has been formed with a capital of $300,000, by F. R. Austin, O. N. Burke 
and others. 

JACKSONVILLE, FLA.—It is reported that the Bell Telephone Company 
at Jacksonville, Fla., has been granted the right to absorb the defunct Jack- 
sonville Telephone Company, and that $30,000 will be expended by the Bell 
Company in improvements in the city. The enlarged capacity will be 5000 
telephones. 

VILLA RICA, GA.—The Gainsboro Telephone Company will extend its 
lines to several sections of the county. 

EDWARDSVILLE, ILL.—A franchise was voted by the board of super- 
visors to the Fosterburg Farmers’ Mutual Telephone Company, to construct 
and operate a telephone line from Fosterburg to Alton. 

JERSEYVILLE, ILL.—The Calhoun County Telephone Company has elected 
the following-named officers: L. A. DeLong, president; W. A. Skeel, vice- 
president; Charles A. Lamar, secretary, and Stephen McDonald, treasurer. 

DECATUR, ILL.—The National Telephone & Electric Company, of Clinton, 
has bought several telephone lines, including the exchanges in Clinton, Waynes- 
ville, Farmer City, Wapella, Weldon, Mansfield, Dewitt and Lane. The con- 
sideration was $100,000. 

RUSHVILLE, IND.—The Spiceland Co-operative Telephone Company is 
seeking a franchise in this city to compete with the local company. 

HUNTINGTON, IND.—The Majenica Telephone Company is preparing to 
establish an exchange at Mt. Aetna, one of the oldest towns in this section. 

MACY, IND.—The Macy Telephone Company has increased its capital 
stock from $2000 to $10,000. The company will make improvements and 
install modern apparatus. 

STONEY POINT, IND.—The Home Mutual Telephone Company, of Stoney 
Point, has increased its capital stock from $10,000 to $30,000. The company 
proposes to make extensions and improvements. Wm. B. Anglin is president 
and John C. Wolf, secretary. 

CLINTON, IND.—John L. Horney, owner of the Home Telephone Ex- 
change, has asked permission to put in an underground system. The business 
of the exchange has grown so rapidly and to such an extent that no wire 
room can be found in the city. Mr. Horney will organize a stock company. 


GOSHEN, IND.—The Central Union Telephone Company has announced 
that its system is to be changed from the “magneto” to “central energy.” The 
company has already rebuilt its exchanges in Michigan City, South Bend and 
Elkhart, and has plans under way for improvements in Kendallville and 
Ligonier. 

EVANSVILLE, IND.—It is announced that the city has decided not to 
enter into any terms of settlement of the telephone question, but will abide 
the decision of the Federal Court. The city officials say they are satisfied 
with the situation, having disproved the claim of the Cumberland Company 
to an alleged perpetual franchise in the lower court. They think they will 
win in the appeal. 

PRINCETON, IND.—The Princeton Telephone Company has ordered plans 
for the construction of a new exchange building to be two stories high. The 
new building will be equipped with modern equipment and the facilities greatly 


increased. Recently the company inaugurated a long-distance service by con- 
necting with the Vincennes Company and thus secured long-distance connec- 
tion with the principal cities of Indiana, Ohio, Illinois and Kentucky. 

SOUTH BEND, IND.—The South Bend Home Telephone Company has 
issued a circular regarding the telephone business relating to its locality par- 
ticularly. The company states that in the State of Indiana there have been 
installed 155,000 Home telephones as against 45,000 installed by the Bell Com- 
pany. In South Bend the number of independent telephones is 2862 against 
900 Bell. The latter company does only 5 per cent. of the entire telephone 
business of South Bend and Mishawaka. 

GOSHEN, IND.—J. K. Johnson, formerly of Louisville, has leased the 
plants of the Home Telephone Company, comprising exchanges in this city 
and at Elkhart and smaller systems at New Paris, Wakarusa and Middlebury. 
The Home Telephone Company is headed by Brailey and Barber, of Cleveland, 
who have large telephone interests in several States. A peculiar incident 
grew out of the change of management. The telephone girls all refused to 
work under the new manager and the plants have been operated with consid- 
erable difficulty. 

WABASH, IND.—The City Council has rejected the franchise submitted by 
the Central Union Telephone Company. The provisions of the ordinance sought 
were much more liberal than the Home Company ordinance, which limits the 
rates to $2 and $1.50 a month. There was no limit in the draft of the ordi- 
nance rejected. The ordinance granting the Central Union Telephone Com- 
pany a franchise on the same terms as the Home Company was called up, and 
a resolution passed directing the Bell people to accept its provision or vacate 
the streets. The Home Company has decided to increase its capital stock from 
$20,000 to $50,000 and put in a $10,000 switchboard. 

CRAWFORDSVILLE, IND.—The Home Telephone Company and the vari- 
ous independent and co-operative companies of Montgomery County have ef- 
fected arrangements whereby patrons anywhere in the county may communi- 
cate with one another. By this arrangement 3000 telephone patrons outside 
of Crawfordsville are given connection with 1500 to 2000 subscribers here, or 
5000 altogether, without payment of any toll-except the monthly assessment. 
The Home and the independent companies will jointly keep up the trunk lines. 
The outside companies are to keep up the trunk lines to within a short dis- 
tance of this city. Several new lines will be built in the spring to make the 
service more satisfactory. A new and uniform rate of toll is being charged 
the patrons in this city. The rate is 10 cents for a three-minutes’ talk. This 
charge is made to maintain the additional expense of help and extra supplies 
in return for the greatly extended list of patrons with whom merchants and 
others are able to communicate. 

ROCKWELL, IA.—The Rockwell Telephone Company has been _incor- 
porated with $25,000 capital. 

OSKALOOSA, IA.—The Iowa Telephone Company will rebuild the local 
exchange, putting in cable work. 

DES MOINES, IA.—The Mutual Telephone Company will put the East Side 
wires underground in the spring. 


CLARE, IA.—At the meeting of the Clare Mutual Telephone Company it was 
decided to erect forty miles of telephone line in all and fifty per cent. of the 
subscribed stock was called in at once. The election of officers resulted in 
the following: Charles Donohue, president; Gus. Voights, vice-president; Thos. 
Donohue, treasurer, and William J. McDermot, manager. 

TIVERTON, MASS.—A new telephone system is to be installed in Tiverton 
soon by the Strowger Automatic Company. 

CASSOPOLIS, MICH.—The Home Telephone Company has been incor- 
porated with a capital of $150,000. 

LUXEMBOURG, MINN.—A telephone line to St. Cloud is projected. John 
B. Otto is interested. 

FARIBAULT, MINN.—The Rice County Rural Telephone Company has 
been granted admission to the city for a local exchange. 

FARIBAULT, MINN.—K. D. Chase and others have been granted a fran- 
chise by the City Council and will at once proceed to install a local telephone 
system in Faribault. They have already constructed several rural lines. It 
is understood that this company will connect with the long-distance system of 
the Tri-State Telephone Company. 

ELLENDALE, MINN.—The Manchester Farmers’ Telephone Company, 
which now has its line in operation at Hartland and Bath, as well as the home 
locality, is pushing this way. A canvass of business men was being made in 
Ellendale with a view of getting enough subscribers to put the line into this 
village. 

DULUTH, MINN.—At the annual meeting of the Duluth Telephone Com- 
pany, Colonel C. H. Graves, of Duluth, was re-elected president; C, P. Wain- 
man, of Minneapolis, general manager, and C. M. Mauseau, of Duluth, assist- 
ant general manager. Improvements that will cost from $75,000 to $100,000 
are contemplated by the company. 

JEFFERSON CITY, MO.—A bill has been introduced in the Senate by 
Senator Clarke, of Kansas City, giving cities in the State of 100,000 popula- 
tion and over the right to fix charges to be made for the use of telephones. 
The bill affects St. Louis, Kansas City and St. Joseph. 

ST. LOUIS, MO.—The new telephone system of the St. Louis County Tele- 
phone Company, an independent organization, has been opened. The new 
company has started in to cut rates and furnishes a telephone in a residence for 
$1.50 a month and in a business house for $2 a month. While the system 
was built primarily to afford local communication, arrangements have been 
made whereby St. Louis connection can be secured by the payment of toll 
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rates to the other lines. The telephones work automatically, dispensing with 
the services of an operator. 


HASTINGS, NEB.—The Hastings Independent Telephone Company held its 
annual meeting and elected the following officers: President, R. A. Batty; 
vice-president, J. N. Lyman; treasurer, W. A, Taylor; secretary, H. E. Stein. 
The $10,000 plant for this city is practically a certainty. 

BOUND BROOK, N. J.—The Inter-State Telephone Company has estab- 
lished communication over its wires with Bound Brook and Elizabeth. In a 
short time Jersey City and Newark will be included in the extension. 


CLYDE, N. Y.—The Empire State Telephone Company intends in the near 
future to make extensive improvements in its local plant. It will work to 
establish a large exchange in this village by offering reduced rentals for 
telephones. 


CLIFTON SPRINGS, N. Y.—W. H. Burke, of Clifton Springs, and W. 
C. Ellis, of Shortsville, who have been interested in several telephone com- 
panies operating in this part of Ontario County, have sold their interests to 
the Long-Distance Inter-Ocean Telephone Company, of Buffalo. 


LOWVILLE, N. Y.—At the annual meeting of the stockholders of the 
Black River Telephone Company the Board of Directors elected the following 
officers for the ensuing year: President, Charles W. Pratt, Boonville; vice- 
president, George R. Fuller, Rochester; treasurer, Charles H. Poole, Utica; 
secretary, S. C. Capron, Boonville; manager and assistant secretary, John J. 
Domser, Lowville. 


CHURCHVILLE, N. Y.—The directors of the Churchville Telephone Com- 
pany have elected the following officers: President, W. L. Ormrode; vice- 
president, C. H. Briscoe; secretary, C. G. Stewart; treasurer, F. W. Potter. 
An assessment of 20 per cent. has been levied on the capital stock. It is in- 
tended to put a line in working order from Riga north through Churchville to 
Snyder’s Corners, and also east and west for two miles on the Buffalo road. 


ALBANY, N. Y.—A telephone merger of importance has just been con- 
summated in Otsego, Broome and Delaware counties. By the arrangement 
many of the independent telephone companies operating in these counties and 
the northern part of Wayne County, Pa., have entered into a traffic agree- 
ment with the Central New York (Bell) Telephone Company and the New 
York and Pennsylvania. The conditions of the merger are such that all of 
the subscribers and public stations in the territory immediately become ad li- 
tional subscribers to the Bell Company. 


GLOVERSVILLE, N. Y.—Much dissatisfaction is being caused in Glovers- 
ville, Johnstown and vicinity by the announcement that the Glen Telephone 
Company has prepared a new schedule of rates to become operative February 
1. Information received is to the effect that since the Home Company sold 
out to the Bell concern in Cortland there has been an increase of 66% per 
cent. in the rates of residence telephones and a raise of 50 per cent. in those 
furnished business houses, while in Johnstown the new rate for residences is 
100 per cent. higher than before. For business places, the increase is one of 
75 per cent. 


UTICA, N. Y.—A controlling interest in a chain of independent telephone 
systems, extending from Oneonta on the south to Watertown on the north, 
with over 850 miles of pole line for toll purposes and between 6500 and 7000 
telephones, has been secured by the Independent Telephone Securities Com- 
pany, the main office of which is in this city. Utica capital is largely invested 
in the deals that have been perfected, over three-sevenths of the stock of the 
Independent Telephone Securities Company being held in this city and im- 
mediate vicinity. The County Telephone Company, of Herkimer, which is the 
last to be absorbed, owns and operates exchanges in Frankfort, Ilion, Mohawk 
and Herkimer and has about 1100 subscribers. Its lines extend to and operate 
in Cold Brook and Grant on the north, where they connect with the Black 
River Telephone Company, and on the south to the Otsego County line, at 
which point they connect with the Otsego Home Telephone Company. Both 
the Black River and the Otsego Telephone Companies have very recently passed 
into the control of the Independent Telephone Securities Company. 


LINCOLNTON, N. C.—The Piedmont Telephone Company at Lincolnton 
has effected a compromise in the proposed increase of rates by agreeing to allow 
rates to remain as at present until a metallic circuit is put in. 


ELLSWORTH, OHIO.—The Otter Creek Telephone Company has been in- 
corporated; capital, $1200, by G. L. Stevenson, W. F. Carty and others. 

SANDUSKY, OHIO.—The Sandusky Telephone Company has petitioned 
the City Council for the privilege of placing nickel-in-the-slot telephones on 
street corners in this city. 

HUNTSVILLE, OHIO.—The Huntsville Telephone Company has been in- 
corporated with a capital stock of $5000. The incorporators are O. P. Scott, 
W. O. Downing, M. K. Covington, G. M. Reagle and T. P. Sylvan. 

WEST JEFFERSON, OHIO.—The Farmers’ Telephone Company has been 
incorporated with a capital stock of $10,000. The incorporators are Hiram 
Ingalls, James Huggett, F. B. Biggert, D. A. Crowner and Finis High. 

BAKERSVILLE, OHIO.—The Bakersville & Stone Creek Telephone line, 
which is but nine. months old, is manifesting indications of prosperity, and 
the prospects are unusually favorable for extending the line to Isleta and 
Avondale in the spring. 

COSHOCTON, OHIO.—The name of the Farmers’ & Merchants’ Telephone 
Company will be changed to the Coshocton Telephone Company, and the com- 
pany will be reincorporated and the capital stock increased from $15,000 to 
$30,000. The company elected directors for the coming year as follows: J. A. 
Finlay, Bloomfield; James Elder, Warsaw; J. F. Darling, Nellie; J. A, Finlay, 
Mill Creek Township; S. C. Kissner, Cosho¢éton; James L. Beck, Warsaw; W. 
D. Kissmer, Walhounding; Dr. S. H. Buker, Spring Mountain, and Isaac 
Beall, Dresden 

CORVALLIS, ORE.—A new rural telephone company has been organized 
in the Alsea country known as the Fall Creek Company. Connection is to be 
made with the Alsea rural line, which has about 50 telephones. 

YORK, PA.—At the annual meeting of the York Telephone Company the 
following officers were elected: President, Hon, D. F. Lafean; vice-president, 
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John McCoy; secretary, H. H. Weber; treasurer, C. C. Frick; superintendent, 
George B. Rudy. 


EASTON, PA.—The stockholders of the Easton & Bethlehem Telephone 
Company held their annual meeting in Easton and elected the following di- 
rectors: Warren A. Wilbur and J. Davis Brodhead, South Bethlehem; W. B. 
Myers, Bethlehem; Malcolm Campbell, New York; Howard Mutchler, Easton. 
The directors elected E. P, Wilbur, Jr., president; Richard Brodhead, secre- 
tary; Warren A. Wilbur, treasurer; William H. Reaser, manager. The main 
office of the company was moved from Easton to Bethlehem. The Easton Tele- 
phone Company stockholders elected E. P. Wilbur, Jr., Howard Mutchler and 
John H. McGrath, directors. Later, Mr. Mutchler was elected president; Mr. 
McGrath, secretary; Mr. Wilbur, treasurer, and William H. Reaser, manager. 


PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Company has 
contracted for practically all the telephones in the works of the Carnegie Steel 
Company, at Homestead, 8 miles above Pittsburg on the Monongahela River. 
A total of 183 telephones have thus been transferred from the Bell to the 
Pittsburg & Allegheny service and will stay there for at least five years, 
according to the contract. The Central District Printing & Telegraph Com- 
pany, the Bell company in Pittsburg, has thus lost all but six of its telephones 
in these works. It will take 12,000 feet of telephone cable in addition to the 
wires to equip the plant. The Pittsburg & Allegheny Company now controls 
the service in the Carnegie plants at Duquesne, where it replaced the Bell 
service over a year ago, and also has the Carnegie works at Youngstown, 
Warren and Niles, Ohio, and Sharon, Pa., in addition to several of the Car- 
negie plants in Pittsburg. Private exchanges have been installed in all these 
plants. This gives the Pittsburg & Allegheny Company practically all the 
Carnegie plants except those at Monessen and Donora, Pa., which have 
12 and 14 telephones, respectively. 


MADISON, S. D.—At a meeting of the City Council an ordinance giving 
George R. Farmer, of this city, a franchise to construct a new telephone line 
in and through the city of Madison was given its first reading. 


BUFFALO GAP, S. D.—Good progress is being made in the work of or- 
ganizing a company for the construction of telephone lines from this place 
to the homes of ranchmen and settlers in this part of the State. If the plans 
the promoters are carried out, a line will extend from Fairburn down French 
Creek to South Fork and up Pleasant Valley to the Sprague ranch, on Lame 
Johnny Creek, taking in the ranches north of Buffalo Gap and extending to 
this place. This line will cover a distance of about 30 miles. It is proposed 
to construct another line from the Smithwick country to Buffalo Gap. 


GALVESTON, TEX.—The Western Telephone Company, of Big Springs, 
Howard County, amended its charter increasing its capital stock from $15,000 
to $30,000. 

BURKEVILLE, TEX.—The Texas & Louisiana Telephone Company has 
been incorporated with a g¢apital stock of $55,000. The incorporators are E. F. 
Montgomery, S. E. Cade, J. C. Townsend and others. 


DALLAS, TEX.—At a meeting of independent telephone men of the north- 
ern part of the State, the Texas Independent Telephone Association was or- 
ganized. The following were elected officers of the association: E. W. Dun- 
away, president, Paris; W. R. Webber, first vice-president, Orange; C. W. 
Roberts, second vice-president, Abilene; W. P. Johnson, third vice-president, 
Corsicana; J. B. Earle, secretary and treasurer, Waco. 


LYNCHBURG, VA.—The Common Council has voted a 30-year franchise 
to the Southern Bell Telephone Company, with a restriction of rates accord- 
ing to the number of telephone in use. The matter now goes to the Board of 
Aldermen. 


LYNCHBURG, VA.—The Common Council of Lynchburg having granted 
a 35-year franchise to the Southern Bell Telephone Company, the matter is 
now with the Board of Aldermen for a decision. A restriction of rates is stip- 
ulated, according to the number of telephones in use. 


CENTRALIA, WASH.—The County Commissioners have granted a permit 
to the People’s Co-operative Telephone Company, of Centralia, for use of the 
county roads for a period of 40 years between Chehalis and Olympia, and be- 
tween Chehalis and Oakville, to construct and maintain telephone lines. 


SPOKANE, WASH.—The Independent Automatic Telephone Company, 
promoted by Charles E. Sumner, vice-president of the Empire Electric Com- 
pany, of Toledo, Ohio, is asking for a franchise for an automatic telephone 
company in this city. Mr. Sumner has offered to take the whole City Council 
to Los Angeles, Cal., to show the members the working of an automatic 
system he has installed there. 


SPOKANE, WASH.—The Pacific State Telephone & Telegraph Company 
has authorized an extension of its long-distance line at Lind, Wash., to Pasco 
on the Columbia River. It will give service to the new towns of Hatton, 
Connell, Mesa and Cunningham. A direct line for the exclusive service be- 
tween Seattle, Tacoma and Spokane will be built in the spring. It will re- 
duce the mileage from Spokane to the sound from 600 miles to 380 miles. 


NEW AMSTERDAM, WIS.—A telephone exchange will be established in 
New Amsterdam by the La Crosse Telephone Company. 


SHEBOYGAN, WIS.—Sheyboygan now has one local telephone system, 
though it still has two central exchanges. Connecting lines have been strung 
by the Citizens’ Company to connect its local system with the Wisconsin local 
lines, which it recently absorbed. The telephones can now be used inter- 
changeably. 

MILWAUKEE, WIS.—Immediately after the filing of a bill of sale with 
the city clerk by which the Badger State Long-Distance Telephone Company 
transferred all its property to John K. Fish and wife for a consideration of 
$6,700, another bill was filed by Mr. Fish and wife transferring the property 
to the Badger Telephone & Telegraph Company. The latter company has ex- 
ecuted a mortgage to secure bonds to the amount of $500,000 with which 
to make improvements on the property. 


MANILA, P. I.—It is expected that the new telephone company now being 
organized in the United States by Dr. Bourns will be ready to begin operations 
in this city not later than May 1, 1905. It intends to put in a conduit systcm 
and General Electric switchboards. 
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Electric Light and Power. 


ROCKVILLE, CONN.-—Mayor Geo. Forster, in his annual message, has 
recommended the municipal ownership of the electric light plant. 

SAUGATUCK, CONN.—Charles A. Floyd and B. Van Raatte, Jr., of Hol- 
land, Mich., who recently secured a franchise for an electric light and gas 
plant at Saugatuck, have executed a contract with that village to furnish street 
lights. A company will be incorporated under the name of Saugatuck Light 
& Power Company. 

BRISTOL, CONN.—The New Departure Manufacturing Company contem- 
plates the erection of a new power plant on the land adjoining its property on 
North Main Street. The plans are under consideration for installing a large 
turbine engine at the plant. 


WILLIMANTIC, CONN.—For years there has been talk of developing the 
unused water power of the Shetucket River between South Windham and 
Scotland, below this city. The privilege is owned by the Baltic and Ponomah 
mills companies, the latter of Taftville, and is considered a very valuable one. 
The building of a dam would raise the water above the level of the Provi- 
dence division railroad tracks which run along the north bank of the river 
for some distance north of Scotland. The railroad company, it is stated, on 
good authority, has agreed to raise its tracks. There now seems to be some 
likelihood of the privilege being utilized in the not far distant future. The 
plan is to furnish 5000 horse-power and establish a large plant for the genera- 
tion of electricity, for the operation of mills and street railways in the valley. 


SAVANNAH, GA.—The Savannah Lumber Company will install an electric 
light plant at its mill, and supply power to private residences of the city. 


FT. VALLEY, GA.—It is proposed to construct an electric light plant here 
at a cost of about $6000. Contracts will probably be let in April. J. L. 
Fincher is Mayor. 

LENA, ILL.—Benfer Bros., of Winslow, have petitioned for a franchise for 
a lighting plant. 

RED BUD, ILL.—The Red Bud Light & Power Company has filed articles 
of incorporation with a capital of $20,000. The incorporators are J. A. Hamil- 
ton, A. B. Deab and L. D. Turner, Jr. 


CAYUGA, IND.—The town board proposes installing an electric light plant. 


BRAZIL, IND.—The Brazil Electric Company has purchased property on 
Main Street to be used as a site for a power house to be erected early in the 
spring. 

MARSHALLTOWN, IA.—It is proposed to increase the capacity of the 
electric light service from 130 to 200 arc lights at a probable cost of $8,000. 


COLUMBUS JUNCTION, IA.—The question of constructing an electric 
light plant is under consideration here. 


BANGOR, ME.—A joint special committee of the City Council and Board 
of Aldermen has been appointed to consider the advisability of furnishing 
electricity for commercial uses from the city plant. 


BIDDEFORD, ME.—The York Light & Heat Company is soon to make an 
extensive addition to the mechanical equipment of its plant on Water Street 
at an expenditure of about $40,000. 


PORTLAND, ME.—At a meeting of the Consolidated Electric Light Com- 
pany of Maine the following officers were elected: Leander W. Fobes, presi- 
dent; Charles W. T. Goding, vice-president; George E. Raymond, treasurer and 
general manager. ‘ 


BALTIMORE, MD., has its electric lighting under discussion, a new con- 
tract being due. It is likely bids will be asked for 1, 2, 3, 5, 8 and 10 years. 
The present rate, on the 5-year basis just closing, is $99.92. 


FALL RIVER, MASS.—At the annual meeting of the Fall River Electric 
Light Company, officers were elected for the ensuing year as follows: Presi- 
dent, Jerome C. Borden; treasurer, Albert F. Dow; clerk, Owen Durfee. Di- 
rectors: J. D. Flint, E. L. Anthony, R. W. Bassett, F. O. Dodge, O. S. Hawes, 
J. C. Borden, R. S. Goff, J. E. Osborn, F. W. Harley. 


WESTFIELD, MASS.—The annual meeting of the Westfield Power Com- 
pany has been held and these officers were chosen: President, M. B. Whitney; 
clerk and treasurer, Sumner B. Campbell. Directors: M. B. Whitney, Sumner 
B. Campbell, Thomas Little, George H. Loomis, George C. Dunbar, Loring 
P. Lane and Charles J. Little. 

MARCELLUS, MICH.—The electric light department will install new ap- 
paratus including an engine. 

ALPENA, MICH.—Papers have been filed for the incorporation of the Alpena 
Light, Heat & Power Company, with capital of $100,000. The company will 
build a dam to utilize the power of Thunder Bay River to furnish 12,000 horse- 
power. The incorporators are F. W. Gilchrist, P. W. Fletcher, Gen. R. A. 
Alger and Geo. P. Smith. 


DULUTH, MINN.—Amended articles of incorporation of the Great North- 
ern Power Company, which proposes to utilize waters in the northern part of 
Minnesota for the purpose of furnishing electric power and light to Duluth, 
Superior and the towns of the iron range, have been filed in the office of the 
Clerk of the Court here, increasing the amount of the capital from $100,000 
to $2,000,000. Chas. D. Barney & Company, of New York and Philadelphia; 
Tucker & Company, of Boston, and the Knickerbocker Trust Company have 
provided $4,000,000 for the completion of the work. The National Railway Con- 
struction Company, of Boston, is reported to have the contract for the devel- 
opment of the power. 


PERTH AMBOY, N. J.—Peter Floersch, Kelly & McAlinden, Sickles Bros. 
and other merchants of Perth Amboy, are interested in the organization of a 
company to construct an electric light plant. 
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BINGHAMTON N. Y.—The following officers have been elected by the 
Binghamton Light, Heat & Power Company: President, George W. Dunn; 
vice-president, J. B. Hart; treasurer, W. B. Dinsmore, Jr.; secretary and at- 
torney, F. W. Jenkins. 


BATAVIA, N. Y.—The Batavia Light & Power Company, of Batavia, a 
reorganization of the Consolidated Gas & Electric Company, has been in- 
corporated with a capital of $100.000. Directors: Seth A. Warren and Geo. 
R. Howard, of Buffalo, and Barber B. Conable, of Warsaw. 

CLINTON, N. Y.—It is proposed to construct an electric light plant at 
a cost of $7000. This matter has been held up by an injunction which has just 
been dissolved, and the village will open bids as soon as the judge signs 
final order. H. E. Thomas is village clerk. 

NEW YORK, N. Y.—It is stated that the United States Steel Corporation, 
following the formation of the Great Northern Power Company, to develop 
electrical power from the St. Louis River, near Duluth, Minn., is expected to 
change the motive power on its two principal ore roads, the Duluth & Iron 
Range and the Duluth, Missabe & Northern, from steam to electricity. The 
two roads are the corporation’s carriers of iron ore from its mines in the 
Missabe range to the Lake ports, from which it is taken by steamship to the 
lower ports and furnaces. The Great Northern Power Company was incor- 
porated several days ago and will begin the work of construction of the plant 
at once. Through the banking house of C. D. Barney & Company and Tucker, 
Anthony & Company, of Boston, the $4,000,000 cash needed for the installa- 
tion of the plant has been secured. It is said that there is available not less 
than 200,000 horse-power, although the initial development will probably be 
about 30,000 horse-power. Power will probably later be supplied to the mines 
of the Steel Corporation and to many other consumers. 


ASHEBORO, N. C.—The Asheboro Electric Company, of Asheboro, has 
been incorporated, capital $50,000. Incorporators: A. M. Rankin, W. M. C. 
Hammer, W. J. Miller and others. 

CHARLOTTE, N. C.—The Catawba Power Company, which is now oper- 
ating a big plant on the Catawba River, has bought the electrical plant of the 
Highland Park Manufacturing Company, at Charlotte, for a reserve plant. The 
plant which has just been bought is one of the largest cotton mill steam electric 
plants in this section and is furnished with modern equipment. 

SALISBURY, N. C.—One of the largest contracts ever reported in North 
Carolina for electrical development is that at the falls of the Yadkin River 
near Salisbury, where D. A. Gillespie & Company, of New York, have been 
awarded the contract for the construction of a dam to cost in all $1,700,000. 
The work will be done for the Whitney Reduction Company and will require 
about two years’ time. 

BOWLING GREEN, OHIO.—The county commissioners are about to install 
a lighting and heating plant for Wood County. 

DILLONVALE, OHIO.—The Dillonvale Heat, Light, Power & Water Com- 
pany has been incorporated with a capital stock of $50,000, by William B. 
Dager, Frank Alexander, David I. Renneckar, William L. Cole and Ralph 
E. Bartlett. 

YOE, PA.—The Yoe Electric Light Company, of Yoe, has been incorporated 
with a capital of $5,000. 

CATASAUQUA, PA.—The Lehighton-Northampton Gas & Electric Light 
Company has under consideration the rebuilding of its gas and electric light 
plants. 

RENOVO, PA.—Jos. P. Kane, of Renovo, secured the contract for lighting 
the streets at $65 per light per year for 2000-c p arc lights; $58 for 1200 c p 
and $13 for 32-p c incandescents. He will commence at once the construction 
of a plant for municipal and commercial electric lighting. 

DILLON, S. C.—A. N. Walker is interested in the construction of water 
works and an electric light piant. 

SUMTER, S. C.—Ladshaw and Ladshaw, of Spartanburg, S. C., have in 
hand the construction of a lighting plant at Sumter. It is also proposed to 
furnish power for manufacturing purposes. 

KNOXVILLE, TENN.—The City Council is considering the municipal owner- 
ship of an electric light plant. 

KNOXVILLE, TENN., which has already a good private electric light 
system, is proposing to issue $200,000 for a municipal electric light plant, which 
would also do commercial lighting. 

HONDO, TEX.—Hondo is about to have two electric light plants, both to 
be put in by local firms. Hollaway & Thallman have secured a permit from 
the commissioners’ court for the purpose of installing a lighting plant, while 
the Hondo Gin & Milling Company has already ordered the necessary ma- 
chinery and expects to have its plant in operation within the next 60 days. 

BURLINGTON, VT.—Bellman & Sanford, of New York, N. Y., have secured 
the contract for furnishing poles and& wires for the municipal electric light 
plant for $12,600. 

LADYSMITH, WIS.—J. B. Hawkins, of Eau Claire, has petitioned for a 
franchise for an electric light plant. 

RHINELANDER, WIS.—P. B. Faragher, of Cleveland, Ohio, has secured 
the contract to construct a dam and power house at Hat Rapids for the Rhine- 
lander Power Company, for $26,650. 

MUSKOGEE, IND. TER.—It is proposed to develop the water power of 
Grand River and construct a power plant, at a probable cost of $800,000. D. 
W. Bolich is engineer. 

GUTHRIE, OKLA.—The Guthrie Light & Power Company has filed a certifi- 
cate of an increase of its capital stock from $150,000 to $250,000 which wads 
decided upon at a meeting of the officers and directors on January 10, 1905. 
The Electric Light & Power Company has also filed an amendment of articles 
of incorporation with the following officers: Thos. H. Smith, of Denver, Col., 
president and treasurer; Robert Sohlberg, of Guthrie, vice-president; J. R. 
Cottingham, of Guthrie, secretary. The directors are Thos H. Smith, of Den- 
ver; U. C. Guss and J. R. Cottingham, of Guthrie. 
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The Electric Railway. 


VAN BUREN, ARK.—The Van Buren Electric Railway & Bridge Com- 
pany has been incorporated to construct a street railway in Van Buren and 
an interurban line between Van Buren, Alma and Mulberry, Crawford County, 
with a capital stock of $500,000. The incorporators are: Philip D. Scott, 
Charles H. Drennan, S. L. Scott, J. S. Dunham and L. H. Southmayd. 

ALTON, ILL.—The syndicate headed by F. E. Allen, of St. Louis, which 
will build an electric railway from Mitchell to Edwardsville to connect with 
the Alton, Granite & St. Louis Traction Company’s line, has formed a cor- 
poration, and will probably award the grading contract. 

DES MOINES, IA.—Several capitalists of Des Moines and Sioux City 
are now figuring on the construction of an electric railway to connect the 
cities. I, M. Earle is one of the Des Moines gentlemen now agitating the con- 
struction of the line. 

WEBSTER CITY, IA.—Engineers were in this city recently looking over 
the ground preparatory to the making of a survey for the electric railway 
planned to connect Fort Dodge and Iowa Falls. It is understood that electric 
power will be generated by means of water power at Fort Dodge, where a 
large dam will be constructed across the Des Moines River. 


WICHITA, KAN.—Extensive improvements involving the expenditure of 
many thousands of dollars and fully doubling the power capacity of the 
Wichita Railroad & Light Company’s plant in this city have been decided 
upon by the company. The improvements will be made under the direction of 
L. O. Williams. 


BOSTON, MASS.—Boston dispatches state that a petition has been filed in 
the Massachusetts Senate for the incorporation of the Boston & Providence 
Street Railway Company, with a capital of $1,500,000. 

BOSTON, MASS.—The Railroad Commissioners have submitted to the 
Savings Bank Commissioners the list of street railways whose bond will be a 
legal investment for savings banks. The law requires that the companies 
shall have annually earned and properly paid without impairment of assets 
or capital stock, dividends of not less than 5 per cent. upon their capital stock 
for the past five years. The list includes the following street railways: The 
Athol & Orange, Dartmouth & Westport, East Middlesex, Fitchburg & Leo- 
minster, Holyoke, Hoosac Valley, Pittsfield Electric, Springfield, Union of 
Fall River, and the West End. Since the previous year the Boston & Northern 
and the Northampton Street Railway companies have been dropped from the list. 

HANNIBAL, MO.—The Hannibal Railway & Electric Company is nego- 
tiating for the lease of the old city electric light plant, which will be closed 
down by the city when the new plant is completed. The new plant cost 
$100,000, and will be ready for use this month. : 


LINCOLN, NEB.—Judge Holmes, of the Lancaster District Court, has 
announced that on Jan. 30 he will appoint a receiver for the Lincoln Traction 
Company. The application for receiver was made several months ago by the 
city on the ground that the company owes about $56,o00 for taxes. The tax 
litigation has been in the courts for years, one line having been sold for 
taxes a year ago, but the sale having been set aside. 

BRADFORD, N. Y.--The Corning, Kenka Lake & Ontario Railway Com- 
pany, of Bradford, Steuben County, has been incorporated with a capital stock 
of $1,500,000. The directors are R. H. Curtis, J. E. Zimmerman and Frank 
Plaisted, of Bradford. This is a reorganization of the Sodus Bay and Corning 
Railroad. 

MIDDLETOWN, N. Y.—The date of the foreclosure sale of the Middletown- 
Goshen Traction Company has been fixed as Thursday, Feb. 23. On that day 
the sale will take place at the Court House in Goshen by Russell Wiggins, as 
referee. The Middletown-Bloomingburgh Turnpike will also be sold at the 
same time by W. J. Groo, as referee. 

BALLSTON, N. Y.—The Ballston Terminal Railroad, an electric freight 
line operating between Ballston and Middle Grove, a distance of 12 miles, has 
been sold by William F. Butler, under foreclosure proceedings. The prop- 
erty was bid in by Thomas F. Barrett, representing A. S. and A. N. Chand- 
ler, of Philadelphia, holders of the defendant company’s books. The com- 
pany was reorganized as the Eastern New York Railroad Company, with a 
capital stock of $100,000, and operation of the line will continue. The 
principal business of the road is supplied by eleven paper mills. 


SYRACUSE, N. Y.—On Jan. 1, 1905, the wages of conductors and motor- 
men in the employ of the Syracuse Rapid Transit Company were increased 
to the following schedule, viz.: First year, 17 cents per hour; second year, 
18 cents per hour; third year, 19 cents per hour; fourth and fifth years, 20 
cents per hour. Over five years, 21 cents per hour. When Mr. Connette, 
vice-president and general manager of the company, came here in April, 1900, 
the scale of wages was 13% cents an hour for new men and 16% cents an 
hour for the veterans. On Dec. 25, 1900, the scale was raised from those 
figures to 15 cents and 18 cents an hour. On Dec. 15, 1902, the announcement 
was made of another increase to 16 cents and 20 cents; now comes the an- 
nouncement of a horizontal raise of a cent an hour, making the scale 17 cents 
and 21 cents. 

CLEVELAND, OHIO.—The Buckeye Street Railway Company has increased 
its capital stock from $1000 to $50,000. The company was formed a short 
time ago to build a line from Canton to Akron. 

YOUNGSTOWN, OHIO.—The Youngstown & Canton Railway Company 
is making a new survey for its proposed line and is purchasing right of way. 
John E. Monnot is at the head of the company. 

BOWLING GREEN, OHIO.—After a long controversy, the Lake Erie, 
Bowling Green & Napoleon Railway Company has been granted a franchise 
to extend its line through the city. The company will build to Napoleon. 


FINDLAY, OHIO.—The Toledo Urban & Interurban Railway Company 
has filed a mortgage for $1,000,000 in favor of the Union Savings Bank & 
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Trust Company, of Cincinnati. 
burg. 


CANTON, OHIO.—The Canton-Akron Railway Company will increase the 
facilities of its main power station at Canton and will install a steam ,turbo- 
generator of 2700-hp. Additional boilers and auxiliary equipment will also 
be installed. 

SPRINGFIELD, OHIO.—It is stated that the Springfield, South Charles- 
ton, Washington C. H. & Chillicothe Traction Company is endeavoring to 
arrange for a lease of the Springfield & Xenia Traction Company’s property, 
which was bought in by the bondholders recently at receiver’s sale. 


LORAIN, OHIO.—The West Side Street Railway Company has been in- 
corporated, with $10,000 capital stock, by W. B. Thompson, Orville Root, 
F. W. Pierce, R. Thew, B. G. Nichols, W. N.. Little and Wm. Sehrs. The 
company proposes to build a new street railway to the new steel mill district. 


CLEVELAND, OHIO.—The Lakeside Construction Company, capital $300,- 
ooo, has been formed by J. E. Morley, O. R. Goodyear, C. H. Gale, R. T. 
Sawyer and others, to establish an extensive pleasure resort at Manhattan 
Beach, east of Cleveland, on the lines of the Cleveland Electric Railway. Novel 
summer-resort attractions will be installed. 


COLUMBUS, OHIO.—The Columbus, New Albany & Johnstown Trac- 
tion Company has increased its capital stock from $200,000 to $600,000, of 
which $200,000 is preferred stock and the balance common. The increase is 
for the purpose of extending the road from Gahanna to Johnstown, 24 miles. 
W. D. Brickell is president; J. D. Ryan, vice-president, and L. P. Stephens, 
secretary and general manager. 

CORRY, PA.—AIl the bonds of the Erie-Corry Electric Railway have been 
sold, and work will shortly be commenced in this city. 

YORK, PA.—The Hanover & McSherrystown Street Railway Company’s 
lines, now practically under the control of the York County Traction Com- 
pany’s board of management, are to be extended. 

BEAVER, PA.—The Beaver Valley Traction Company has applied for a 
franchise to build an extension of its lines from Vanport to Smith’s Ferry, 
where a connection will be made with the United Power Company’s road. 
The distance is less than 15 miles. 

SHARON, PA.—The promoters of the new electric railway to be built from 
Conneaut Lake to New Castle, eventually connecting with lines to Buffalo and 
Pittsburg, recently held a conference with Sharon councilmen with a view 
to securing a franchise in that city. The company expects to spend $1,500,000 
on the line. 

WEST CHESTER, PA.—Contractor T. E. O’Connell has been granted a 
charter for an electric railway from Avondale to Oxford via Chatham. He 
will begin work in the early spring. Following this he will build a line from 
Oxford to Parkesburg. The last survey has been made for the new line from 
Lancaster to Coatesville via the Pequea Valley and the towns of Bird-in-Hand, 
White Horse, Compassville and Wagontown, the total distance being 29 
miles. The line from Avondale to Oxford will be known as the Oxford, West 
Grove & Avondale, and will connect with the Kennett-Wilmington line at 
Avondale. 

YORK, PA.—The stockholders of the several corporations composing the 
York County Traction Company, elected a president and directors as follows: 
President, Captain W. H. Lanius; directors, George S. Billmeyer, Hon. W. F. 
Bay Stewart, J. W. Stacey, Grier Hirsh, George P. Smyser and W. A. Himes. 
The Baltimore & Harrisburg Railroad Company effected an election as follows: 
President, Captain W. H. Lanius; directors, George W. Billmeyer, J. W. 
Stacey, M. B. Gibson, John C. Schmidt, A. B. Farquhar and D. M. Wolf. 
The Hanover & McSherrystown Street Railway Company effected an election 
as follows: President, Captain W. H. Lanius; directors, George S. Billmeyer, 
Hon. W. F. Bay Stewart, J. W. Stacey, George P. Smyser, T. J. O’Neil and 
George Schmidt. These several boards of directors elected will meet later to 
elect a secretary and treasurer. 

GRAFTON, W. VA.—The Grafton Railway & Light Company, of Grafton, 
has been incorporated to construct and operate an electric railway and electric 
light and power plant in Grafton; capital, $400,000. 

CLARKSBURG, W. VA.—The Clarksburg & Weston Traction Company has 
been incorporated to construct an electric railway between Clarksburg and 
Weston. Authorized capital stock, $25,000. Incorporators: Humphrey Bro- 
sard, of Flemington; Sylvester G. Maunal, of Lost Creek; Frank B. Hay- 
maker, of Charleston; C. Fittro, and Wyckoff M. Conaway, of Clarksburg, 
W. Va. 

KENOSHA, WIS.—Suit has been brought in the United States District 
Court by Patrick Haynes, Gustav L. Clausen and Arthur M. Einstein, all of 
Chicago, asking for the appointment of a receiver for the Kenosha Electric 
Railway Company. 

GUELPH, ONT.—A by-law was carried to raise $30,000 to extend and 
improve the street railway. 

OTTAWA, ONT.—At the civic elections held Jan. 2 the property owners 
of the City of Ottawa rejected, the proposal to purchase the Ottawa Electric 
Street Railway for the sum of $3,000,000. Only about 25 per cent. voted in 
favor of the proposition. 

QUEBEC, QUE.—Notice of the appliaction to the Legislature for the in- 
corporation of a company to build the Charlevoix Electric Railway is given, 
and some of the leading capitalists of the province and most experienced 
electric men are among the promoters of the project, including Mark Work- 
man, Rodolphe Forget, McLea Walbank, M. G. Ross, of Montreal. The inten- 
tion is to build the road from St. Joachim, near Cape Tourmet, 25 miles below 
Quebec, to Murray Bay, and even below that point to the Saguenay River, at 

or near Tadousac. Lofty mountain cliffs intervene for miles below St. Joa- 


It covers the new line from Toledo to Perrys- 


chim, between that point and Murray Bay, but it is intended to remove por- 
tions of the rock so as to construct the line along a ledge to be left upon the 
mountain side. 
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CHICAGO, ILL.—The City Council has passed, over the Mayor’s veto, an 
ordinance authorizing an extension of Northwestern Elevated to Ravenswood, 
and has killed the ordinance making the company forfeit $87,500. 

EDWARDSVILLE, ILL.—The McKinley syndicate, controlling and oper- 
ating the interurban electric railways of the Illinois Central Traction Company, 
the St. Louis & Springfield Electric Railway Company and the St. Louis & 
Northeastern Ralway Company, has purchased the power plant of the Ed- 
wardsville Light & Power Company. It is stated that the company will en- 
large the plant and install machinery which will not only provide for the 
municipal and commercial light and power currents, but will furnish power 
for the operation of the electric cars on the divisions north and south from 
Edwardsville. In addition, the company will ask a franchise for gas and 
heating plants. 

HUNTINGTON, IND.—The Commissioners of Huntingdon County have 
granted a franchise to the Inter-State Interurban Company, which proposes 
to build a line to connect Marion, Ind., and Lima, Ohio. 


TERRE HAUTE, IND.—The Terre Haute & Indiana Southern Railway 
Company has filed articles of incorporation with the Secretary of State. The 
capital stock is $1,500,000. Wm. H. Schott, Job Freeman, W. H. Crowder, J. 
R. Riggs, C. L. Davis, Joseph Moss and D. J. Terhune are incorporators. 


TERRE HAUTE, IND.—The building of the proposed interurban road to 
connect this city with Olney, IIl., is assured. Thirty miles of the road have 
already been contracted for, and work is to begin as soon as materials and 
plans can be completed. The route is through a fertile territory, and will 
connect Merom, Grayville, Middletown and Prairietown, Ind., and Fanfield 
Onley and Ribonson, III. 


ARKANSAS CITY, KAN.—At the annual meeting of the stockholders of 
the Kansas & Oklahoma Interurban Railway the board of directors was re- 
elected. The following officers were elected: W. C. Robinson, of Winfield, 
president; L. P. H. Northrup, of Arkansas City, vice-president and general 
manager; S. P. Gould, auditor; C. A. Scruton, treasurer. The company an- 
nounced that the work of construction would begin at once. 


WORCESTER, MASS.—The Worcester & Southbridge Street Railway power 
station at Charlton City and the Worcester & Connecticut Eastern Street Rail- 
way power station at Oxford have been connected by heavy feed-wires, so 
that either may furnish power for both lines if necessary. Both roads are now 
owned by the Consolidated Railway Company, of New Haven, Conn., which 
controls the New York, New Haven & Hartford Railroad Company’s electric 
railway properties. 

MARLBORO, MASS.—The Boston & Worcester Street Railway Company 
has been successful, in spite of the opposition of the Board of Aldermen, in 
establishing its 13,000-volt transmission line by which power will be carried 
from the main station in South Framingham to the new sub-station on the 
Hudson branch at Marlboro. The added power has greatly improved the 
operation of cars, and general satisfaction is expressed over the improvement. 
The Aldermen last year refused permission for the location of the wire, but 
the company went ahead without their sanction, and there has been no inter- 
ference by city authority. 

DETROIT, MICH.—Maps have been filed by ‘the Detroit-Bay City Trac- 
tion Company, a company organized under the general railroad laws of the 
State of Michigan, showing the location of the route of its proposed line 
from Detroit to Bay City, through Pontiac, Lapeer and Caro. It is the in- 
tention of this company to construct an electric railway fully equipped for a 
general freight and passenger business. 


BOWLING GREEN, OHIO.—The directors of the Lake Erie, Bowling 
Green & Napoleon Railway have elected these officers: W. M. Tuller, presi- 
dent; F. W. Rogers, vice-president; C. H. Draper, secretary-treasurer. 

CLEVELAND, OHIO.—The Springfield, South Charleston, Washington C. 
H. & Chillicothe Traction Company has made a formal proposition to the 
Cleveland bondholders for the lease of the Springfield & Xenia Traction Com- 
pany’s property, which is now in the hands of the bondholders. It is stated 
that an offer of 5 per cent. annually on the $250,000 bonds has been made. 


CINCINNATI, OHIO.—The proposed elevated road between Cincinnati 
and Norwood will be operated by electricity within the corporation limits. 
J. G. Schmidlapp, one of the promoters of the new enterprise, is authority for 
this statement. There is a possibility of the ordinance providing for a fran- 
chise to the directors of the proposed “L” being resubmitted to the City 
Council. 

NASHVILLE, TENN.—Local capitalists have purchased the rights, priv- 
ileges and franchises of the Nashville & Columbia and Nashville & Galatin 
Interurban Railways. These roads, which will be electric, will extend from 
Gallatin, Tenn., through Nashville to Mount Pleasant, Tenn., a distance of 
about 75 miles. 


FAIRMONT, W. VA.—S. L. Watson has been elected president of the 
Fairmont & Clarksburg Traction Company; William Darbee, of Bridgeport, 
Conn., general manager; Smith Hood, secretary and treasurer; W. M. Bar- 
num, New York, partner in Harvey Fisk & Sons; A. M. Young, president 
Albany & Hudson Railroad; C. W. Watson, president Fairmont Coal Com- 
pany; L. I. Malone, J. E. Watson and S. \L. Watson, board of directors. This 
is a permanent organization, succeeding the temporary organization. The 
board authorizes an issue of $1,200,000 bonds, which Harvey Fisk & Sons 
will handle. 


KENOSHA, WIS.—Articles of organization have been filed here for the 
organization of the Kenosha & Lake Geneva Railway Company, with capital 
stock of $25,000, to build an electric railway from Kenosha to the lake regions. 
It is understood that an Eastern syndicate is backing the company. It was 
stated that surveys will be made at once, and that it is inended to have the 
line in operation to Lake Geneva by the latter part of August. The company 
is allied with the Park City Electric Railway, of Kenosha. 


TORONTO, ONT.—The Toronto Railway Company has awarded a contract 
for a new storage battery costing $10,000, which will be installed at the power 
house. 
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New Industrial Companies. 





THE FERGUSON-KILLION COMPANY, of Jersey City, has been in- 
corporated with a capital stock of $100,000 to deal in boilers, engines, etc. The 
incorporators are Frank Ferguson, Daniel Killion and Benjamin S. Meloney. 

THE ELECTRIC SUPPLY COMPANY, of Massillon, Ohio, has been in- 
corporated with a capital stock of $10,000. The incorporators are F. F. Flick- 
inger, R. S. Hardgrove, J. A. McLaughlin, E. F. Heisler and Gustave Rhine. 

THE BROOKLYN TELEGRAPH & MESSENGER COMPANY, of Brook- 
lyn, N. Y., has been incorporated with a capital stock of $100,000. The di- 
rectors are M. K. MacDonald and A. E. Grinnell, Brooklyn, and M. G. 
Clum, Yonkers. 

THE EASTERN MONROE ELECTRIC LIGHT & GAS COMPANY, 
of Rochester, has been incorporated with a capital stock of $250,000. The 
directors are Henry C. Brewster, Rochester; Andrew H. Brown, Penfield, and 
Walter A. Parce, Fairport. 

THE UNITED STATES PORTABLE ELECTRIC LIGHT & POWER 
COMPANY, of Jersey City, N. J., has been incorporated with a capital stock 
of $125,000. The incorporators are Arthur D. Wright, Henry Wadlin, Benjamin 
C. Raymond and Newman H. Raymond. 

THE BEAVER LAKE COMPANY, of Paterson, N. J., has been incor- 
porated to deal in water rights, power and electricity. The capital stock of 
the company is $50,000, and the incorporators are Wayne Dumont, John A. 
Kane, Frank Wilkinson and Denton W. Clark. 

THE UNITED STATES PORTABLE ELECTRIC LIGHT & POWER 
COMPANY, of Jersey City, N. J., has been incorporated with a capital stock 
of $125,000. The incorporators are Arthur D. Wright, Henry W. Wadlin, 
Benjamin C. Raymond and Newman H. Raymond. 

THE PERFECTION MAGNETO COMPANY has incorporated at Ander- 
son, Ind., for the purpose of engaging in the manufacture of dynamos, mag- 
netos, sparkers and electrical machinery and general electrical supplies of 
all kinds. The capital stock is $20,000. F. G. Borden, R. E. Creighton and 
M. K. Creighton are the incorporators. 


Legal. 





HOLDING COMPANY NOT TAXED.—Judge Miller, sitting at Louis- 
Ville, Ky., has decided in the case of the Louisville Traction Company that 
the stock is not taxable, being merely a holding company owning nothing 
but stock. 

VAN DEPOELE TROLLEY PATENT.—The United States Circuit Court of 
Appeals, sitting in New York, has handed down a decision in a suit involving 
the patent of Charles J. Van Depoele, originally issued April 11, 1893 and 
reissued Nov. 13, 1900, on the overhead trolley. The decision reverses the lower 
court and upholds the validity of the reissued patent. 


CONTRIBUTORY NEGLIGENCE.—In an appeal before the Supreme Court, 
Appellate Division, Second Department, New York State, it was held in the 
case of Predmore vs. the Consumers’ Light & Power Company, of Middletown, 
N. Y., that: The fact that an electrician, killed by an electric shock received 
while he was endeavoring to put out some incandescent lights, saw another 
attempt to turn out the lights and draw back on account of the shock received, 
which, however, was not serious, did not render him guilty of contributory 
negligence, as a matter of law, in endeavoring to turn out the lights. 


GIFT OF TELEPHONE STOCK.—Judge Cavanagh, in Chicago, has de- 
cided that Mr. Charles A. Brown received stock in the Stromberg-Carlson 
Telephone Manufacturing Company worth $175,000 from Alfred Stromberg 
through gratitude and appreciation for services the attorney gave to the manu- 
facturing company. The question arose in a suit brought by George L. Cragg, 
a former partner of Mr. Brown, who asserted that the stock belonged to the 
former partnership as legal fees. The court held that should there be found 
to be any legal services performed by Brown & Cragg as partners for which 
payment has not been received the former must account to the latter for it, 
otherwise Judge Cavanagh decreed Brown the owner of the stock. 


TELEPHONE WIRES ON PRIVATE PROPERTY.—The Indiana Appellate 
Court, at Indianapolis, has decided that where the wires of the Central Union 
Telephone Company extended across private property the company owed a duty 
to keep them in safe condition to avoid injury to any persons rightfully coming 
upon such grounds. The fact that the telephone wires came in contact with 
electric light wire from the action of a storm did not relieve the company of 
its liability for injuries, where it is shown that only the insulation kept the 
wires apart for months before, and that it was liable during such periods to 
be burned off in a short time in case the telephone wire should touch any- 
thing giving it a ground connection. In other words, the company is held 
liable for its negligent omission supplemented by such a storm as might reason- 
ably be expected at the place and season. 


TELEGRAPH AND TROLLEY POLES.—A number of years ago the com- 
missioners of Sandusky County, Ohio, granted the Postal Telegraph Company 
the right to construct and operate a line of telegraph through Sandusky County, 
over the Maumee pike, which was 120 feet in width, and one-half macadamized. 
The company was given the right to construct the line of telegraph along the 
edge of the macadamized part, and practically in the middle of the road. 
Later, a franchise was given the Toledo, Fremont & Norwalk electric line to 
construct a railway on the macadam part of the road. After construction of 
the railway, the trouble began. The poles of the telegraph company were 
found to be in the way of traffic, and the company was ordered to remove 
them, the commissioners threatening, on failure of removal, to chop down the 
poles and otherwise destroy the line of telegraph. The company immediately 
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asked for a permanent injunction against the commissioners, preventing them 
from in any way tampering with the telegraph line. The telegraph company 
pleaded that removal would entail great expense, and that its service would be 
interfered with by the trees along the roadside. The company also pleaded 
the fact that the line of telegraph was constructed under the provisions of 
Section 5263 of the Revised Statutes of the United States, which provides for 
the construction of telegraph lines along post roads. The commissioners re- 
plied to the bill for injunction, asking a mandatory order against the Postal 
Telegraph Company, compelling it to remove the line. Judge Wing, in the 
United States Circuit Court, for the Northern District of Ohio, refuses the 
mandatory order and grants the Postal Telegraph Company the injunction 
prayed for, because the removal of the line would entail great expense which 
the company ought not to bear, and future operations would be hampered by 
trees along the roadside, as pleaded in the bill. The inconvenience to travelers 
on Maumee pike, it was found, was occasioned by the construction of the elec- 
tric railway and not by the telegraph line. Judge Wing says: “It is undoubt- 
edly within the power of the State of Ohio, through its county commissioners, 
to exercise police power, or other sovereign powers, for the benefit of the 
public, notwithstanding exercise of such power may interfere with the rights 
of individuals; but if such interference and such appropriation in whole or in 
part, of such rights, to the use of the public, results in injury or loss to one 
in whom such rights exist, compensation should first be made.”’ 








Obituary. 


DR. CARL OTTO WEBBER, a prominent electrochemical expert and au- 
thority on india rubber, died recently at his home in Newton, Mass. 

MR. F. C. JOHNSTONE.—Frank C. Johnstone, a young electrical engineer, 
of Franklin, Pa., died at Fort Bayard, Cal., recently. Mr. Johnstone, who had 
been establishing a street railway at Manila for the J. G. White Company, of 
Manhattan, was taken ill in the Philippines and went to California in search 
of health on December 31. He succumbed to consumption. 


MR. CARLOS G. PALACIOS, chief engineer of the electrical department 
of the Caracas Gas & Electric Light Company, Venezuela, was instantly killed 
last month by the sudden fall of the stack at the Caracas plant. He was in- 
vestigating as to the boiler pressure in the plant and went outside, when a 
severe storm arose all at once and demolished the chimney, and he was found 
shortly afterwards in the débris. Mr. Palacios was connected several years ago 
with the old United States Electric Company, New Jersey, was the introducer of 
Yankee electrical equipment into Venezuela and was retained in a consulting 
capacity by practically all the Venezuelan power concerns for the installation 
of American machinery. His tragic death will be very much deplored by his 
many friends in the United States. 





—- 


Personal. 


MR. EUGENE R. LYLE, JR., has an interesting article in the World’s Work 
for February on wireless telegraphy. It includes considerable data. 

MR. R. A. WHITE has resigned as engineer of Ford, Bacon & Davis, 
Birmingham, Ala., office to accept the position of engineer and assistant man- 
ager of the Mobile Light & Railroad Company, of Mobile, Ala. 

SIR OLIVER LODGE has been heralded by the New York World as intend- 
ing to come to this country to dissipate fog with his special static apparatus 
for that purpose. The statement appears to have less basis than the fog. 

MR. F. A. BRYAN, general manager of the South Bend (Ind.) Power Com- 
pany, was in New York last week in connection with the proposed extensions 
to the St. Joseph River power plants for which Sanderson & Porter are the 
engineers. 

MR. G. W. YOUNG has resigned the presidency of the United States 
Mortgage & Trust Company of New York, which under his administration has 
fostered a number of good electrical enterprises. He remains a director and 
stockholder. 

MR. H. M. LITTELL, recently appointed vice-president and general manager 
of the San Antonio Traction Company and the San Antonio Gas & Electric 
Company, of San Antonio, Tex., is now administering the affairs of those 
corporations. 

MR. GEORGE H. WATSON, president of the Watson-Flagg Engineering 
Company, Thames Building, has gone to Atlanta, where he expects to remain 
until the late spring. The Watson-Flagg Company recently opened offices 
in the Georgia city. 

MR. WILLIAM R. KING, consulting engineer, of 39-41 Cortlandt Street, 
has become associated with Sanderson & Porter in their general practice as 
consulting engineers and contractors for the development of railway, light, 
hydraulic and power enterprises. 

MR: C. C. CHESNEY will be first vice-president and executive head of the 
Stanley-G. I. Company, the consolidation of which will take effect Feb. 2. 
Mr. Chesney will have direct charge at Pittsfield of both the engineering and 
manufacturing departments. > 

MR. W. W. TOMPKINS, managing director of the De Forest Wireless 
Telegraph Company, with Mr. Petterson, superintendent of construction, has 
been in Galveston, Tex., to set up a wireless station there powerful enough 
to reach Havana, Tampico, New Orleans, etc. 

PROF. G. H. MORSE, of the Univ. of Neb., Lincoln, Neb., says that he 
knows of an electric light plant in a town of 6000 inhabitants that can be 
bought at a reasonable figure, that has an exclusive franchise to run for five 
years more, and that in addition to its present business is in a position to work 
up steam heating from the station. 
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MR. C. O. LENTZ, at one time associated with Sargent & Lundy, of Chi- 
cago, and who for the last three years has acted as assistant mechanical engi- 
neer for J. G. White & Company, 49 Exchange Place, is about to join the 
engineering force of Sanderson & Porter, Kuhn-Loeb Building, New York. 

MR. CHARLES R. UNDERHILL, recently chief electrical engineer of the 
Varley Duplex Magnet Company, has opened an office at 55 Liberty Street for 
practice as a consulting electrical engineer. One of his specialties will be the 
design of power electromagnets. Mr. Underhill is the author of a book en- 
titled “The Electromagnet,”’ which treats the subject from the standpoint of 
design. 

MR. FREDERIC NICHOLLS, of Toronto, and head of the Canadian Gen- 
eral Electric Company and other large industrial interests, made an admirable 
address last week before the Empire Club of Toronto, on Niagara Power; past, 
present and prospective. Mr. Nicholls is now bending his energies to secure 
a delivery of some of the power at Toronto in large quantities, and he is ex- 
pected to “get there’’ as usual. 

MR. FREMONT WILSON, the well-known consulting electrical engineer 
and fire insurance expert, has sustained a severe loss by the destruction of his 
offices by fire last week, the building at 31 Pine Street, New York, being 
burned down. Mr. Wilson had accumulated valuable data for years and had 
many things that simply cannot be reproduced. His new offices will be in the 
Liverpool, London & Globe Insurance Building, at 45 William Street. 

MR. A. J. VERKONTEREN, of Buenos Ayres, Argentine Republic, is now 
on a visit to the States for the purpose of closing an important contract for 
electrical equipment, etc., to be installed in a monster “‘frigorico”’ (cold storage 
plant), to be constructed in the vicinity of Buenos Ayres. At the moment he 
is in Chicago, but is expected to come East next week. While here, he will 
make his headquarters on the eighth floor of the Whitehall Building, Battery 
Place. ‘ 

MR. FRANK BLOSSOM, of Sanderson & Porter, Kuhn-Loeb Building, is 
back from a trip to New Orleans, where he recently went in reference to the 
huge new power plant being built by the New Orleans Railway Company. The 
ultimate capacity of the plant will be some 60,000 horse-power. Three Curtis 
turbines have already been contracted for, and it is expected that further con- 
tracts will be awarded very shortly as the fact of the New Orleans company 
being in receiver’s hands will not interfere in any way with the completion of 
the plant. Sanderson & Porter hold the complete contract for the construc- 
tion and equipment of the powerhouse. 

CAPT. B. F. MONTGOMERY.—Capt. Benjamin F. Montgomery, Signal 
Corps, who has been on duty in various capacities at the White House Telegraph 
and Cipher Bureau, Washington, for about 28 years, has been ordered to 
Benicia Barracks, Cal., to take command of Company F, Signal Corps, when 
it arrives from the Philippines. As chief at the White House, he has held the 
rank and drawn the pay and allowances of a major. No reasons are assigned 
for the change. It is understool that no other officer of the Signal Corps will 
be detailed to the White House to succeed Capt. Montgomery. The latter has 
been granted four months’ leave from February 1 before assuming his new 
duties. 

PROF. W. ELWELL GOLDSBOROUGH, director of the School of Elec- 
trical Engineering, Purdue University, and who for the past three years 
has held the position of Chief of the Department of Electricity at the Louis- 
iana Purchase Exposition, has become associated with J. G. White & Company, 
the important electrical engineering and construction firm of New York City. 
Prof. Goldsborough will ultimately be permanently located in New York. For 
the present, however, his time will be divided between Lafayette, Ind., and 
New York City. Incidentally, he is still giving attention to the matter of clos- 
ing up the affairs of the Electrical Department of the Exposition, which will 
necessitate his being in St. Louis at times during the next month or so. Our 

columns have already presented biographical data with regard to the excellent 
work done by Prof. Goldsborough during his useful professional career, and 
from which a bright augury may be drawn for his future. 





News of the Trade. 


EXHAUST HEADS.—The Burt Manufacturing Company, of Akron, Ohio, 
has recently shipped one 10-inch exhaust head to the American Steel & Wire 
Company; one aq-inch exhaust head to the National Steel & Wire Company, 
and one 120-gallon Cross oil filter to the National Tube Company, McKees- 
port, Pa., making 73 exhaust heads and 154 oil filters now used by the U. S. 
Steel Corporation. 

A. L. IDE & SONS.—In the new office of A. L. Ide & Sons, 11 Broadway, 
New York, Mr. Robertson is gathering around him a competent corps of. assist- 
ants. The latest addition to his staff is Mr. George B. Ferrier, Jr., graduate 
of the Swarthmore College who was formerly with Alexander Potter, consulting 
engineer, of New York City. The export business will be managed by Mr. 
Stuart J. Fuller, who was formerly with the Westinghouse Traction & Air 
Brake Company. 

MR. W. ALBERT HALL, Cincinnati, Ohio, the electrical supply agent, ete., 
of that city, has taken new quarters at the Mitchéll Building, 9 West Fourth 
Street. The change from his old place is due to his wish to secure a more 
desirable location. The Mitchell Building is up to date, has al¥ the modern 
conveniences, and is admirably located. Mr. Hall’s offices are only one flight 
up and very attractive. 

R. K. MOTISHAW & COMPANY, 9 Love Lane, Motishaw’s Temple, Maz- 
agon, Bombay, India, wish to secure catalogues of electric lights of all gradés, 
with prices, discounts and shipping details. 

THE LOEW SUPPLY MFG. COMPANY, of Cleveland, Ohio, has recently 
opened a New York office at 39 Cortlandt St., in charge of Mr. S. J. Rowe, the 
well-known mechanical engineer who has for some years been connected with 
the De La Verne Refrigerating Company, and who has full charge of the 
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steam specialty end of the Loew business. Its line of specialties has just 
been completed and includes oil separators, combination open feed water 
heater and oil separators, standard straight tube heaters, steam separators, 
exhaust heads, etc. 


_— > 


Trade Publications. 





THE CARLISLE & FINCH COMPANY, of Cincinnati, Ohio, has issued a 
very handsome placard calendar, with monthly pad, which can be obtained by 
addressing 226 East Clifton Avenue, that city. It has a spirited naval scene 
showing a steamship searchlight trained on a fishing schooner. In the center 
is a medallion showing the C. & F. ship searchlight. 

CHICAGO HOUSE-WRECKING COMPANY.—This unique concern, which 
is not altogether what its name implies, but a house-furnishing enterprise as 
well, has issued a catalogue of 348 pages enumerating the classes of goods it 
has for sale. It is a remarkable list, and seems to embrace about everything 
“from a needle to an anchor.’’ The scope of the catalogue is indicated in the 
four words, ‘‘Machinery, supplies and merchandise,” which appear on the 
cover. This company handles electrical machinery and apparatus, including 
telephones, dynamos, motors, etc. 

BENJAMIN CLUSTERS.—The Benjamin Electric Mfg. Company, Chicago, 
Ill., has just issued a catalogue briefly describing and illustrating its extensive 
line of wireless clusters and lighting specialties. The feature of these wireless 
devices consists of an insulating base of porcelain, two one-piece contact plates 
attached thereto, each serving like terminals of all lamps, and a removable 
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casing of brass or aluminum supported by porcelain rings or bushings of 
special design. In doing away with the necessity of wires in the cluster body 
by combining the necessary elements of a socket upon one base, the cost of 
installation is considerably reduced. The clusters have been approved by the 
Underwriters’ National Electric Association. 


MESSRS. QUEEN & COMPANY, of Philadelphia, have just issued a new 
circular, in which they compile the various instruments they make for resist- 
ance measurements; from the elaborate and complete Wheatstone bridge and 
rheostats of the Anthony and Kelvin type, to the small individual unmounted re- 
sistance coil. It is probably one of the most complete catalogues ever issued on 
resistance measuring instruments. It also describes in detail the firm’s well- 
known Acme and Decade sets, and considerable space is devoted to the de- 
scription of the Queen portable cable testing set. The catalogue is fully 
illustrated and persons interested in the apparatus it covers will do well to 
have a copy. It is number 904, and will be sent, on request, by Queen 
& Company, Philadelphia, Pa. 

TELEPHONE APPARATUS.—The Utica Fire Alarm Telegraph Company, 
Utica, N. Y., has issued a very comprehensive catalogue of 70 pages concern- 
ing its telephones and telephone apparatus. The list of apparatus is a very 
extensive one and embraces everything in the line of telephone equipment and 
accessories. Telephones of many styles and for every service are excellently 
illustrated by half-tone cuts. The variety of instruments thus shown is very 
extensive, and in design they are compact and attractive. The company an- 
nounces that it carries in stock everything required for building a telephone 
line from start to finish. This business was established during the Centennial 
year, 1876, and its long experience in its line gives it a prominent position in 
the trade. Its apparatus is well-known and is stated to be giving the highest 
satisfaction in operation and durability. 








Weekly Record of Electrical Patents 








UNITED STATES PATENTS ISSUED JAN. 17, 1905. 
[Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 


780,023. ILLUMINATED SIGN; James Clegg, New York, N. Y. App. filed 
April 20, 1901. Lamps are adapted to produce pleasing color effects 
under a certain order of grouping and readable information under other 
groupings. 

7io,oae. CIRCUIT MAKING AND BREAKING RELAY; Frank Conrad, 
Edgewood Park, Pa. App. filed Dec. 29, 1902. An overload relay, suitable 
for operation by either single or polyphase alternating currents. 

780,045. SINGLE-PHASE ALTERNATING CURRENT MOTOR; Benjamin 
2 Ja Pittsburg, Pa. App. filed May 3, 1904. (See Current News 
an otes. 
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780,055.—Electrical Controlling Apparatus. 


780,046. ARMATURE WINDING FOR ELECTRIC MOTOR; Benjamin G. 
Lamme, Pittsburg, Pa. App. filed May 3, 1904. (See page 204.) 

780,047. ELECTRIC MOTOR; Benjamin G. Lamme, Pittsburg, Pa. App. 
filed June 30, 1904. (See page 204.) 

780,048. _SINGLE-PHASE ALTERNATING CURRENT SYSTEM OF DIS- 
TRIBUTION; Paul M. Lincoln, Pittsburg, Pa. App. filed May 3, 1904. 
(See Current News and Notes.) 

780,055. ELECTRICAL CONTROLLING APPARATUS; Frank C. Newell, 
Wilkinsburg, Pa. App. filed May 5, 1902. Dispenses with the ordinary 
form of controller and complicated mechanism co-operating therewith, and 
aims to get all of the apparatus required for the control of the motors on a 
moving car outside of the car, so that no current will have to go into or 
through the car. 

780,058. CONTROLLER FOR ELECTRIC MOTORS; Thomas S. Perkins, 
Wilkinsburg, Pa. App. filed June 24, 1902. Details of a controller in 
which the movement of the handle in reverse direction, operates a re- 
versing switch to connect the motors in a local braking circuit and varies 
the resistance of such circuit. 

780,065. ELECTRIC LAMP; Elijah T. Roberts, Bellevue, Pa. App. filed 
Dec. 15, 1900. The lamp is of the glower type, and includes a provision 
whereby a portion of the heater may be cut out and the remainder left to 
serve as a ballast when the glower becomes conductive. 

780,085. DYNAMO-ELECTRIC MACHINE; Bernard A. Behrend and William 
D. Pomeroy, Norwood, Ohio. App. filed May 14, 1904. (See page 207.) 

780,087. INCANDESCENT ELECTRIC LIGHT BULB; Martin C. Burt, Chi- 
cago, Ill. App. filed March 4, 1904. A double incandescent electric light 
bulb one arranged within the other, and having a tubular reflector passing 
through both. 

780,003. TELEPHONE SYSTEM; Alfred Ekstrom, Stockholm, Sweden. App. 
filed Dec. 17, 1902. 

780,104. ELECTRIC CONTROLLING APPARATUS; John D. Ihlder, Yon- 
kers, N. Y. App. filed July 31, 1903. Relates to apparatus for controlling 
elevators and comprehends an improved construction of alternating current 
controller magnets whereby chattering of the armatures may be suppressed. 

780,120. ELECTRIC RAILWAY SIGNAL; Elwood W. McGuire, Richmond, 
Ind. App. filed Feb. 6, 1904. Each block is equipped with contact-rails, 
co-operating with contacts carried by the locomotive, and arranged to 
transmit electric impulses to the cab at selected points of each block de- 
pendent upon the conditions of adjacent blocks. 


780,164. SWITCH MECHANISM; John W. Eskholme, Westfield, N. J. App. 
filed Dec. 2, 1901. An electric switch which may be opened and then 
closed by successive applications of an electromagnet, a lock being pro- 
vided for each of the positions of the switch. 


7818s. COMBINED STARTING AND BRAKING DEVICE FOR ELEC- 

TRIC MOTORS; Arthur Hultqvist, Gothenburg, Sweden. App. filed June 
9,.1904. Consists in the provision of one or more switches in combination 
with a starting resistance arranged to automatically return into the zero 
position when released, the switches being arranged to be operated by the 
movable member of the starting device when the member approaches its 
end positions in such manner that the switches will effect the changing of 
the motor to generator, or vice versa, while connecting the starting re- 
sistance in circuit, the latter being thereupon gradually disconnected when 
the starting device is moved into the opposite end position. 


780,194. SHEATH FOR TROLLEY WHEELS; Santos Jarado, New York, 
N. Y. App. filed March 25, 1904. The purpose of this invention is to 
provide a sheath for trolley wheels, and a pivotal support on the sheath, 
through which support the bearings for the trolley wheel extend. 


76e,234. VEHICLE FOR, TRANSPORTING LIGHT LOADS AT HIGH 

SPEED; Dimitri Monnier, Paris, France. App. filed Sept. 29, 1904. This 
invention relates to special braking devices applicable to vehicles used for 
the electrical transport of letters, light parcels, and the like at high 
speed on lines consisting each of a single running rail with a guide rail, 
the latter being arranged above the vehicle, which embraces it with two 
pairs of horizontal rollers. 

780,222. ELECTRIC LIGHTING SYSTEM; Granville E. Palmer, Boston, 
Mass. App. filed June 1, 1903. This invention has relation to systems 
of electrical distribution, and has for its object the provision of remotely- 
connected selective mechanism for actuating independent switches and 





780,087.—Incandescent Electric Light Bulb. 


for automatically effecting the actuation of each of said switches upon the 
opening or rupturing of a branch circuit controlled thereby. 

780,228. ELECTRIC STOVE; Earl H. Richardson, Ontario, Cal. App. filed 

an. 25, 1904. Involves a number of structural and electrical improvements 
in electric heating devices. 

780,280. SIGNAL FOR RAILROADS; Alva T. Hill, Detroit, Mich. App. 
filed May 11, 1904. Improved details of a signal for railroad crossings to 
indicate the presence at a particular place along the line of a car or train. 

780,316. THIRD RAIL INSULATOR; Paul Winsor, Weston, Mass. App. filed 
une 10, 1904. An insulating support for third rails comprising a metallic 
cap and a metallic base and an interposed body of insulating material 
firmly joining cap and base together, and having an outer covering or 

shell of non-metallic material provided with a glazed surface. 


(Rest of patents will appear next week.) 








